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Compositions from the grasses Lolium perenne and Festuca arundinacea. 

COMPOSITIONS ISOLATED FROM FORAGE GRASSES 
5 AND METHODS FOR THEIR USE 

Reference to Related Applications 

This application claims priority to U.S. Provisional Patent Application No. 
60/337,703 filed November 7, 2001. 

10 

Technical Field of the Invention 

This invention relates to polynucleotides isolated from forage grass tissues, 
specifically from Lolium perenne (perennial ryegrass) and Festuca arundinacea (tall fescue), 
as well as oligonucleotide probes and primers, genetic constructs comprising the 
15 polynucleotides, biological materials (including host cells and plants) incorporating the 
polynucleotides, polypeptides encoded by the polynucleotides, and methods for using the 
polynucleotides and polypeptides. More particularly, the invention relates to polypeptides 
involved in the lignin, tannin and fructan biosynthetic pathways, and to polynucleotides 
encoding such polypeptides. 

20 

Background of the Invention 

Over the past 50 years, there have been substantial improvements in the genetic 
production potential of ruminant animals (sheep, cattle and deer). Levels of meat, milk or 
fiber production that equal an animal's genetic potential may be attained within controlled 

25 feeding systems, where animals are fully fed with energy dense, conserved forages and 
grains. However, the majority of temperate farming systems worldwide rely on the in situ 
grazing of pastures. Nutritional constraints associated with temperate pastures can prevent 
the full expression of an animal's genetic potential. This is illustrated by a comparison 
between milk production by North American grain-fed dairy cows and New Zealand pasture- 

30 fed cattle. North American dairy cattle produce, on average, twice the milk volume of New 
Zealand cattle, yet the genetic base is similar within both systems (New Zealand Dairy Board 
and United States Department of Agriculture figures). Significant potential therefore exists 
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to improve the efficiency of conversion of pasture nutrients to animal- products through the 
correction of nutritional constraints associated with pastures. 

Lignin Biosynthetic Pathway 

5 Lignin is an insoluble polymer that serves as a matrix around the polysaccharide 

components of some plant cell walls, and that is primarily responsible for the rigidity of plant 
stems. Generally, the higher the lignin content, the more rigid the plant. For example, tree 
species synthesize large quantities of lignin, with lignin constituting 20%-30% of the dry 
weight of wood. The lignin content of grasses ranges from 2-8% of dry weight and changes 
10 during the growing season. In addition to providing rigidity, lignin aids in water transport 
within plants by rendering cell walls hydrophobic and water impermeable. Lignin also plays 
a role in disease resistance of plants by impeding the penetration and propagation of 
pathogenic agents. 

Forage digestibility is affected by both lignin composition and concentration. Lignin 

15 is largely responsible for the digestibility, or lack thereof, of forage crops, with small 
increases in plant lignin content resulting in relatively high decreases (> 10%) in digestibility 
(Buxton and Russell, Crop. Set 28:5358-558, 1988). For example, crops with reduced lignin 
content provide more efficient forage for cattle, with the yield of milt and meat being higher 
relative to the amount of forage crop consumed. During normal plant growth, an increase in 

20 the maturity of the plant stem is accompanied by a corresponding increase in lignin content 
and composition that causes a decrease in digestibility. This change in lignin composition is 
to one of increasing syringyhguaiacyl (S:G) ratio. When deciding on the optimum time to 
harvest forage crops, farmers must therefore choose between a high yield of less digestible 
material and a lower yield of more digestible material. 

25 Lignin is formed by polymerization of three different monolignols, para-coumaryl 

alcohol, coniferyl alcohol and sinapyl alcohol, that are synthesized in a multistep pathway, 
with each step in the pathway being catalyzed by a different enzyme. The three monolignols 
are derived from phenylalanine or tyrosine in a multistep process and are then polymerized 
into lignin by a free radical mechanism. Following polymerization, para-coumaryl alcohol, 

30 coniferyl alcohol and sinapyl alcohol are converted into the ^-hydroxyphenyl (H), guaiacyl 
(G) and syringyl (S) units of lignin, respectively. While these three types of lignin subunits 
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are well known, it is likely that slightly different variants of these subunits may be involved 
in the lignin biosynthetic pathway in various plants. For example, studies suggest that both 
free monolignols and monolignol-4-coumarate esters may be substrates for lignin formation 
in grasses. The relative concentration of the monolignol residues in lignin varies among 
5 different plant species and within species. For example, the monolignol content for H/G/S of 
grasses, alfalfa and softwood gymnosperms is 22%/44%/34%, 7%/39%/54% and 
14%/80%/6%, respectively (van Soest in "Nutritional Ecology of the Ruminant". Cornell 
University Press, Ithaca, NY). The composition of lignin may also vary among different 
tissues within a specific plant. 

10 Coniferyl alcohol, para-coumaryl alcohol and sinapyl alcohol are synthesized by 

similar pathways (Whetten et al., Anna. Rev. Plant Physiol Plant Mol Biol. 49:585-609, 
1998; Guo et al, Plant Cell 13:73-88, 2001). The first step in the lignin biosynthetic 
pathway is the deamination of phenylalanine or tyrosine by phenylalanine ammonia-lyase 
(PAL) or tyrosine ammonia-lyase (TAL), respectively. In maize, the PAL enzyme also has 

15 TAL activity (Rosier et al, Plant Physiol 113:175-179, 1997). The product of TAL activity 
on tyrosine is 4-coumarate, whereas the product of PAL activity on phenylalanine is 
cinnamate which is then hydroxylated by cinnamate 4-hydroxylase (C4H) to form 4- 
coumarate. 4-Coumarate is hydroxylated by coumarate 3-hydroxylase (C3H) to give 
caffeate. The newly added hydroxyl group is then methylated by caffeic acid O-methyl 

20 transferase (COMT) to give ferulate. Several other methylation reactions can be catalyzed by 
COMT, including caffeoylaldehyde to coniferaldehyde, and 5-hydroxyconiferaldehyde to 
sinapaldehyde. 4-Coumarate, caffeate and ferulate can all be conjugated to coenzyme A by 
4-coumarate:CoA ligase (4CL) to form 4-coumaryl CoA, caffeoyl CoA and feruloyl CoA, 
respectively. Caffeoyl CoA can then be methylated by the enzyme caffeoyl-CoA O-methyl 

25 transferase (CAMT). 

Coniferaldehyde is hydroxylated to 5-hydroxyconiferaldehyde by ferulate 5- 
hydroxylase (F5H). Reduction of 4-coumaryl CoA, caffeoyl CoA and feruloyl-CoA to 4- 
coumaraldehyde, caffeoyl aldehyde and coniferaldehyde, respectively, is catalyzed by 
cinnamoyl-CoA reductase (CCR). Coumaraldehyde, caffeoyl aldehyde, coniferaldehyde and 

30 5-hydroxyconfieraldehyde are further reduced by the action of . cinnamyl alcohol 
dehydrogenase (CAD) to give coniferyl alcohol which is then converted into its glucosylated 
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form for export from the cytoplasm to the cell wall by coniferol glucosyl transferase (CGT). 
Recently a sinapyl alcohol dehydrogenase (SAD) was described that converts sinapaldehyde 
to sinapyl alcohol (Li et al, Plant Cell 13:1567-1586, 2001). Following export, the de- 
glucosylated form of coniferyl alcohol is obtained by the action of coniferin feta-glucosidase 
5 (CBG). Finally, polymerization of the three monolignols to provide lignin is catalyzed by 
phenolase (PNL), laccase (LAC) and peroxidase (PER). For a more detailed review of the 
lignin biosynthetic pathway, see Whetton R and Sederoff R, The Plant Cell, 7:1001-1013, 
1995 and Whetten et al., Annu. Rev. Plant Physiol Plant Mot Biol 49:585-609, 1998. 

Both lignin levels and composition have been changed in a range of plant species by 

10 altering the expression of specific lignin biosynthetic enzymes. For example, anti-sense 4CL 
constructs in transgenic aspen trees reduced lignin content from 20 to 11% (a 45% reduction) 
but at the same time increased both cellulose levels (by 15%) and growth rate (Hu et al 
Nature Biotechnol. 17:808-812, 1999). These trees had the same level of total carbon, 
suggesting that carbon partitioning had been altered. Reducing 4CL by either anti-sense or 

15 sense-suppression in tobacco plants led to an accumulation of hydroxycinnamic acids in cell 
walls as well as a reduction in both guaiacyl and syringyl lignin units (Kajita et ah, Plant 
Cell Physiol 37:957-965, 1996). In transgenic tobacco plants in which levels of C4H were 
reduced by anti-sense or sense suppression, total lignin content was reduced, in addition to a 
reduction in syringyl lignin units (Sewalt et al, Plant Physiol 115:41-50, 1997). Reducing 

20 the levels of PAL in tobacco plants by anti-sense or sense-suppression reduced total lignin 
content but did not change the syringyl-guaiacyl (S:G) lignin ration. In alfalfa, reducing 
expression of COMT through either anti-sense or gene silencing decreased total lignin by 
decreasing the amount of guaiacyl units and resulted in a near total loss of syringyl lignin 
units (Guo et al, Plant Cell 13:73-88, 2001). In contrast, reducing CCOMT expression 

25 through anti-sense or gene silencing in alfalfa plants also decreased total lignin by reducing 
the total amount of guaiacyl lignin units but had no effect on the amount of syringyl lignin. 
Reducing CCR expression by anti-sense in tobacco plants resulted in reduced lignin content 
and increased S:G ratios due to lower guaiacyl lignin units (Piquemal et al, Plant J. 13:71- 
83, 1998). A. thaliana plants where the F5H gene had been mutated contained only traces of 

30 syringyl lignin (Marita et al, Proc. Natl Acad. Sci. USA 96: 12323-12332, 1999). 
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Alteration of grass lignin composition may usefully be employed to maintain high 
forage digestibility throughout the year. This is most important when the plant is 
approaching flowering and/or during flowering. At this time, the entire lignin biosynthetic 
pathway will preferably be reduced, in particular lowering the amount of syringyl lignin 
5 • units, thereby lowering the S:G ratio and maintaining the digestibility of the forage crop. 

Several of the enzymes involved in the lignin biosynthetic pathway also have other 
functions within the plant. For example, PAL is a key enzyme of plant and fungi 
phenylpropanoid metabolism and catalyzes the first step in phenylpropanoid metabolism. It is 
involved in the biosynthesis of a wide variety of secondary metabolites such as flavonoids, 

10 furanocoumar in phytoalexins and cell wall components. These compounds have many 
important roles in plants during normal growth and in responses to environmental stress. 
PAL catalyzes the removal of an ammonia group from phenylalanine to form trans- 
cinnamate. . PAL and the related histidine ammonia lyase are unique enzymes which are 
known to have the modified amino acid dehydroalanine (DHA) in their active site (Taylor et 

15 al, J. Biol Chem. 265:18192-18199, 1990). Phenylalanine and histidine ammonia-lyases 
(PAL) active site has a consensus of GTITASGDLVPLSYIA. The serine residue is central to 
the active site, and the region around this active site residue is well conserved (Langer et ah, 
Biochem. 33:6462-6467, 1994). 

C4H, which is a member of the cytochrome P450 monooxygenase superfamily, plays 

20 a central role in both phenylpropanoid metabolism and lignin biosynthesis where it anchors a 
phenylpropanoid enzyme complex to the endoplasmic reticulum (ER). The phenylpropanoid 
pathway controls the synthesis of lignin, flower pigments, signaling molecules, and a large 
spectrum of compounds involved in plant defense against pathogens and UV light. This is 
also a branch point between general phenylpropanoid metabolism and pathways leading to 

25 various specific end products. 4CLs are a group of enzymes necessary for maintaining a 
continuous metabolic flux for the biosynthesis of plant phenylpropanoids, such as lignin and 
flavonoids that are essential to the survival of plants, because they serve important functions 
in plant growth and adaptation to environmental perturbations. Three isoforms of 4CL have 
been identified with distinct substrate preference' and specificities. Expression studies in 

30 angiosperms revealed a differential behavior of the three genes in various plant organs and 
upon external stimuli such as wounding and UV irradiation or upon challenge with fungi. 
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One isoform is likely to participate in the biosynthetic pathway leading to flavonoids whereas 
the other two are probably involved in lignin formation and in the production of additional 
phenolic compounds other than flavonoids (Ehlting et al, Plant J. 19:9-20, 1999). 

F5H is involved in the phenylpropanoid biosynthesis pathway. It belongs to the 
5 CYP84 subfamily of the cytochrome P450 family and is known as cytochrome P450 84A1. 
F5H is one of the enzymes in the pathways leading to the synthesis of sinapic acid esters, but 
also has coniferaldehyde hydroxylase activity (Nair et al. 9 Plant Physiol. 123:1623-1634, 
2000). In the generalized pathway for phenylpropanoid metabolism, F5H catalyzes the 
formation of 5-hydoxyferulate (a precursor of sinapate) and sinapate in turn as the precursor 

10 for sinapine and for sinapoyl CoA in two bifurcated pathways (Chappie et al, Plant Cell 
4:1413-1424, 1992). Sinapoyl CoA has been considered as the precursor for sinapyl alcohol, 
which is then polymerized into syringyl (S) lignin. In addition, CYP84 F5H product carries 
out the hydroxylation of coniferaldehyde (ConAld) to 5-OH ConAld (Nair et al, Plant 
Physiol 123:1623-1634, 2000). 

15 Peroxidases are heme-containing enzymes that use hydrogen peroxide as the electron 

acceptor to catalyze a number of oxidative reactions. They belong to a superfamily consisting 
of 3 major classes. Class EI consists of the secretory plant peroxidases, which have multiple 
tissue-specific functions in removal of hydrogen peroxide from chloroplasts and cytosol, 
oxidation of toxic compounds, biosynthesis of the cell wall, defense responses towards 

20 wounding, indole-3 -acetic acid (IAA) catabolism and ethylene biosynthesis. 

Fructan Biosynthetic Pathway 

Plant carbohydrates can be divided into two groups depending on their function 
within the plant. Structural carbohydrates, such as cellulose, are usually part of the 
25 extracellular matrix. Non-structural, storage carbohydrates act as either long- or short-term 
carbohydrate stores. Examples of non-structural carbohydrates include starch, sucrose and 
fructans. 

Fructans are polymers that are stored in the vacuole and that consist of linear and 
branched chains of fructose units (for review see Vijn and Smeekens Plant Physiol 120:351- 
30 359, 1999). They play an important role in assimilate partitioning and possibly in stress 
tolerance in many plant families. Grasses use fructans instead of starch as a water-soluble 
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carbohydrate store (Pollock et al, in "Regulation of primary metabolic pathways in plants", 
NJ. Kruger et al, (eds), Kluwer Academic Publishers, The Netherlands, ppl95-226, 1999). 
Increasing the amount of fructans and sucrose in forage crops leads to an increase in the level 
of water-soluble carbohydrates and thereby enhances the nutritional value of the plants. In 
5 addition, increasing the amount of fructans in forage plants decreases methane production in 
animals fed the plants, thereby leading to lower greenhouse gas emissions, and decreases 
urea production in animals as less protein is degraded in the rumen (Biggs and Hancock, 
Trends in Plant ScL 6:8-9, 2001). Fructans have also been implicated in protecting plants 
against water deficits caused by drought or low temperatures. Introduction of enzymes 

10 involved in the fructan biosynthetic pathway into plants that do not naturally synthesize 
fructans may be employed to confer cold tolerance and drought tolerance (Pilon-Smits, Plant 
Physiol 107:125-130, 1995). 

The number of fructose units within a fructan chain is referred to as the degree of 
polymerization (DP). In grasses, fructans of DP 6-10 are common. Such fructans of low DP 

15 are naturally sweet and are therefore of interest for use as sweeteners in foodstuffs. Long 
fructan chains form emulsions with a fat-like texture and a neutral taste. The human 
digestive system is unable to degrade fructans, and fructans of high DP may therefore be 
used as low-calorie food ingredients. Over-expression of enzymes involved in the fructan 
biosynthetic pathway may be usefully employed to produce quantities of fructans that can be 

20 purified for human consumption. 

Five major classes of structurally different fructans have been identified in plants, 
with each class showing a different linkage of the fructosyl residues. Fructans found in 
grasses are of the mixed levan class, consisting of both (2-1)- and (2-6)-linked beta-D- 
fructosyl units (Pollock et al, in "Regulation of primary metabolic pathways in plants", N.J. 

25 Kruger et aL, (eds), Kluwer Academic Publishers, The Netherlands, ppl95-226, 1999). 
Fructans are synthesized by the action of fructosyltransferase enzymes on sucrose in the 
vacuole. These enzymes are closely related to invertases, enzymes that normally hydrolyze 
sucrose. 

Grasses use two fructosyltransferase enzymes to synthesize fructans, namely 
30 sucrose:sucrose 1 -fructosyltransferase (1-SST) and sucrose:fructan 6-fructosyltransferase (6- 
SFT) (Pollock et al, in "Regulation of primary metabolic pathways in plants", NJ. Kruger et 
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al, (eds), Kluwer Academic Publishers, The Netherlands, ppl95-226, 1999). 1-SST is a key 
enzyme in plant fructan biosynthesis, while 6-SFT catalyzes the formation and extension of 
beta-2,6-linked fructans that is typically found in grasses. Specifically, 1-SST catalyzes the 
formation of 1-kestose plus glucose from sucrose, while 6-SFT catalyzes the formation of 
5 bifurcose plus glucose from sucrose plus 1-kestose and also the formation of 6-kestose plus 
glucose from sucrose. Both enzymes can modify 1-kestose, 6-kestose and bifurcose further 
by adding additional fructose molecules. Over-expression of both 1-SST and 6-SFT in the 
same plant may be employed to produce fructans for use in human foodstuffs (Sevenier et 
al, Nature Biotechnol 16:843-846; Hellwege et al, Proc. Nat. Acad. Sci. USA 97:8699- 
10 8704, 2000). 

The synthesis of sucrose from photosynthetic assimilates in plants, and therefore the 
availability of sucrose for use in fructan formation, is controlled, in part, by the enzymes 
sucrose phosphate synthase (SPS) and sucrose phosphate phosphatase (SPP). Sucrose plays 
an important role in plant growth and development, and is a major end product of 

15 photosynthesis. It also functions as a primary transport sugar and in some cases as a direct 
or indirect regulator of gene expression (for a review see Smeekens, Curr. Opin. Plant Biol 
1 :230-234, 1998). SPS regulates the synthesis of sucrose by regulating carbon partitioning in 
the leaves of plants and therefore plays a major role as a limiting factor in the export of 
photoassimilates out of the leaf. The activity of SPS is regulated by phosphorylation and 

20 moderated by concentration of metabolites and light (Huber et aL, Plant Physiol 95:291-297, 
1991). Specifically, SPS catalyzes the transfer of glucose from UDP-glucose to fructoses- 
phosphate, thereby forming sucrose-6-phosphate (Suc-6-P). Suc-6-P is then 
dephosphorylated by SPP to form sucrose (Lunn et al, Proc. Natl Acad. Sci. USA 
97:12914-12919, 2000). The enzymes SPS and SPP exist as a heterotetramer in the 

25 cytoplasm of mesophyll cells in leaves, with SPP functioning to regulate SPS activity. SPS 
is also important in ripening fruits, sprouting tubers and germinating seeds (Laporte et ah, 
Planta 212:817-822, 2001). 

Once in the vacuole, sucrose can be converted into fructan by fructosyltransferases as 
discussed above, or hydrolyzed into glucose and fructose by the hydrolase enzymes known as 

30 invertases (Sturm, Plant Physiol 121:1-7, 1999). There are several different types of 
invertases, namely extracellular (cell wall), vacuolar (soluble acid) and cytoplasmic, with at 
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least two isofonns of each type of invertase normally being found within a plant species. In 
addition to having different subcellular locations, the different types of invertases have 
different biochemical properties. For example, soluble and cell wall invertases operate at 
acidic pH, whereas cytoplasmic invertases work at a more neutral or alkaline pH. Invertases 
5 are believed to regulate the entry of sucrose into different utilization pathways (Grof and 
Campbell, Aust J. Plant Physiol 28:1-12, 2001). Reduced invertase activity may increase 
the level of water-soluble carbohydrates in plants. Plants contain several isoforms of cell 
wall invertases (CWINV), which accumulate as soluble proteins. CWINV plays an important 
role in phloem unloading and in stress response. It hydrolyzes terminal non-reducing beta-D- 

10 fructofuranoside residues in beta-D-frueto-furanosides. 

Another enzyme that acts upon sucrose in plants is soluble sucrose synthase (SUS). 
Recent results indicate that SUS is localized in the cytosol, associated with the plasma 
membrane and the actin cytoskeleton. Phosphorylation of SUS is one of the factors 
controlling localization of the enzyme (Winter and Huber, Crit. Rev. Biochem. Mol. Biol. 

15 35:253-89, 2000). It catalyzes the transfer of glucose from sucrose to UDP, yielding UDP- 
glucose and fructose. Increasing the amount of SUS in a plant increases the amount of 
cellulose synthesis, whereas decreasing SUS activity should increase fructan levels. 
Increased SUS concentration may also increase the yield of fruiting bodies. SUS activity is 
highest in carbon sink tissues in plants and low in photosynthetic source tissues, and studies 

20 have indicated that SUS is the main sucrose-cleaving activity in sink tissues. Grasses have 
two isoforms of SUS that are encoded by separate genes. These genes are differentially 
expressed in different tissues. 

Tannin Biosynthetic Pathway 

25 Condensed tannins are polymerized flavonoids. More specifically, tannins are 

composed of catechin 4-ol and catechin monomer units, and are stored in the vacuole. In 
many temperate forage crops, such as ryegrass and fescue, foliar tissues are tannin-negative. 
This leads to a high initial rate of fermentation when these crops are consumed by ruminant 
livestock, resulting in both protein degradation and production of ammonia by the livestock. 

30 These effects can be reduced by the presence of low, to moderate levels of tannin. In certain 
other plant species, the presence of high levels of tannins reduces palatability and nutritive 
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value. Introduction of genes encoding enzymes involved in the biosynthesis of condensed 
tannins into a plant may be employed to synthesize flavonoid compounds that are not 
normally made in the plant. These compounds may then be isolated and used for treating 
human or animal disorders or as food additives. 
5 Much of the biosynthetic pathway for condensed tannins is shared with that for 

anthocyanins, which are pigments responsible for flower color. Therefore, modulation of the 
levels of enzymes involved in the tannin biosynthetic pathway may be employed to alter the 
color of foliage and the pigments produced in flowers. 

Most tannins described to date contain pro-cyanidin units derived from 

10 dihydroquercetin and pro-delphinidin units derived from dihydromyricetin. However, some 
tannins contain pro-pelargonidin units derived from dihydrokaempferol. The initial step in 
the tannin biosynthetic pathway is the condensation of coumaryl CoA with malonyl CoA to 
give naringenin-chalcone, which is catalyzed by the enzyme chalcone synthase (CHS). The 
enzyme chalcone isomerase (CHI) catalyzes the isomerization of naringenin chalcone to 

15 naringenin (also known as flavanone), which is then hydroxylated by the action of the 
enzyme flavonone 3- beta-hydxoxylase (F3pH) to give dihydrokaempferol. The enzyme 
flavonoid 3 '-hydroxylase (F3 5 OH) catalyzes the conversion of dihydrokaempferol to 
dihydroquercetin, which in turn can be converted into dihydromyricetin by the action of 
flavonoid 3' 5 '-hydroxylase (F3'5'OH). The enzyme dihydroflavonol-4-reductase (DFR) 

20 catalyzes the last step before dihydrokaempferol, dihydroquercetin and dihydromyricetin are 
committed for either anthocyanin (flower pigment) or proanthocyanidin (condensed tannin) 
formation. DFR also converts dihydrokaempferol to afzelchin-4-ol, dihydroquercetin to 
catechin-4-ol, and dihydromyricetin to gallocatechin-4-ol, probably by the action of more 
than one isoform. For a review of the tannin biosynthetic pathway, see, Robbins M.P. and 

25 Morris P. in Metabolic Engineering of Plant Secondary Metabolism, Verpoorte and 
Alfermann (eds), Kluwer Academic Publishers, the Netherlands, 2000. 

While polynucleotides encoding some of the enzymes involved in the lignin, fructan 
and tannin biosynthetic pathways have been isolated for certain species of plants, genes 
30 encoding many of the enzymes in a wide range of plant species have not yet been identified. 
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Thus there remains a need in the art for materials useful in the modification of lignin, fructan 
and tannin content and composition in plants, and for methods for their use. 

Summar y of the Invention 
5 The present invention provides enzymes involved in the lignin, fructan or tannin 

biosynthetic pathways that are encoded by polynucleotides isolated from forage grass tissues. 
The polynucleotides were isolated from Lolium perenne (perennial ryegrass) and Festuca 
arundinacea (tall fescue) tissues taken at different times of the year, specifically in winter 
and spring, and from different parts of the plants, including: leaf blades, leaf base, 

10 pseudostems, floral stems, roots, inflorescences and stems. The present invention also 
provides genetic constructs, expression vectors and host cells comprising the inventive 
polynucleotides, and methods for using the inventive polynucleotides and genetic constructs 
to modulate the biosynthesis of lignins, fructans and tannins. 

In specific embodiments, the isolated polynucleotides of the present invention 

15 comprise a sequence selected from the group consisting of: (a) SEQ ID NO: 1-62 and 125- 
162; (b) complements of SEQ ID NO: 1-62 and 125-162; (c) reverse complements of SEQ 
ID NO: 1-62 and 125-162; (d) reverse sequences of SEQ ID NO: 1-62 and 125-162; (e) 
sequences having a 99% probability of being functionally or evolutionarily related to a 
sequence of (a)-(d), determined as described below; and (f) sequences having at least 75%, 

20 80%, 90% or 98% identity to a sequence of (a)-(d), the percentage identity being determined 
as described below. Polynucleotides comprising at least a specified number of contiguous 
residues ("x-mers") of any of SEQ ID NO: 1-62 and 125-162; and oligonucleotide probes and 
primers corresponding to SEQ ID NO: 1-62 and 125-162 are also provided. All of the above 
polynucleotides are referred to herein as "polynucleotides of the present invention." 

25 In further aspects, the present invention provides isolated polypeptides comprising an 

amino acid sequence of SEQ ID NO: 63-124 and 163-190, together with polypeptides 
comprising a sequence having at least 75%, 80%, 90% or 98% identity to a sequence of SEQ 
ID NO: 63-124 and 163-190, wherein the polypeptide possesses the same functional activity 
as the polypeptide comprising a sequence of SEQ ID NO: 63-124 and 163-190. The present 

30 invention also contemplates isolated polypeptides comprising at least a functional portion of 
a polypeptide comprising an amino acid sequence selected from the group consisting of: (a) 
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SEQ ID NO: 63-124 and 163-190; and (b) sequences having at least 75%, 80%, 90% or 98% 
identity to a sequence of SEQ ID NO: 63-124 and 163-190. 

In another aspect, the present invention provides genetic constructs comprising a 
polynucleotide of the present invention, either alone, in combination with one or more of the 
5 inventive sequences, or in combination with one or more known polynucleotides. 

In certain embodiments, the present invention provides genetic constructs comprising, 
in the 5' -3' direction: a gene promoter sequence; an open reading frame coding for at least a 
functional portion of a polypeptide of the present invention; and a gene termination sequence. 
An open reading frame may be orientated in either a sense or anti-sense direction. Genetic 

10 constructs comprising a non-coding region of a polynucleotide of the present invention or a 
polynucleotide sequence complementary to a non-coding region, together with a gene 
promoter sequence and a gene termination sequence, are also provided. Preferably, the gene 
promoter and termination sequences are functional in a host cell, such as a plant cell. Most 
preferably, the gene promoter and termination sequences are those of the original enzyme 

15 genes but others generally used in the art, such as the Cauliflower Mosaic Virus (CMV) 
promoter, with or without enhancers, such as the Kozak sequence or Omega enhancer, and 
Agrobacterium tumefaciens nopalin synthase terminator may be usefully employed in the 
present invention. Tissue-specific promoters may be employed in order to target expression 
to one or more desired tissues. The construct may further include a marker for the 

20 identification of transformed cells. 

In a further aspect, transgenic cells, such as transgenic plant cells, comprising the 
constructs of the present invention are provided, together with tissues and plants comprising 
such transgenic cells, and fruits, seeds and other products, derivatives, or progeny of such 
plants. 

25 In yet another aspect, methods for modulating the lignin, fructan or tannin content 

and composition of a target organism, such as a plant, are provided, such methods including 
stably incorporating into the genome of the target plant a genetic construct comprising a 
polynucleotide of the present invention. In a preferred embodiment, the target plant is a 
forage grass, preferably selected from the group consisting of Lolium and Festuca species, 

30 and most preferably from the group consisting of Lolium perenne and Festuca arundinacea. 
In a related aspect, a method for producing a plant having altered lignin, fructan or tannin 
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composition is provided, the method comprising transforming a plant cell with a genetic 
construct comprising of the present invention to provide a transgenic cell, and cultivating the 
transgenic cell under conditions conducive to regeneration and mature plant growth. 

In yet a further aspect, the present invention provides methods for modifying the 
5 activity of an enzyme in a target organism, such as a plant, comprising stably incorporating 
into the genome of the target organism a genetic construct of the present invention. In a 
preferred embodiment, the target plant is a forage grass, preferably selected from the group 
consisting of Lolium and Festuca species, and most preferably from the group consisting of 
Lolium perenne and Festuca arundinacea. 

10 

Brief Description of the Drawings 

Fig. 1 shows the activity of recombinant LpSPP (SEQ ID NO: 8) and FaSPP (SEQ ID 
NO 7) on dephosphorylating Suc-6-P and Fru-6-P. The pET41a extract was the vector 
control. 

15 Fig. 2 shows the peroxidase activity of PER3 (SEQ ID NO: 50) and PER5 (SEQ ID 

NO: 52) as determined by oxidation of ABTS. Horseradish peroxidase of known activity 
(Sigma, St Louis, MI) was used as a positive control and boiled samples as a negative 
control. 

Fig. 3 shows PCR verification of transgenic N. benthamiana plants transformed with 
20 Lp6-SFT1 (SEQ ID NO: 3). Genomic DNA was isolated from kanamycin resistant T2 N. 
benthamiana plants and the Lp6-SFT fragment was amplified using specific PCR primers. 

Fig. 4 shows PCR verification of transgenic N. benthamiana plants transformed with 
Lpl-SST (SEQ ID NO: 1). Genomic DNA was isolated from kanamycin resistant T2 N. 
benthamiana plants and the Lpl-SST fragment was amplified using specific PCR primers. 
25 Plant number 5 is a non-transgenic control. 

Fig. 5 shows the fructan level in transgenic N. benthamiana lines transformed with 
Lp6-SFT1 (SEQ ID NO: 3) and Lpl-SST (SEQ ID NO: 1). 

Fig. 6 shows the sucrose synthesizing activity of FaSPS-N (SEQ ID NO: 9) with and 
without SPP (SEQ ID NO: 8) in mammalian cell extracts. The non-transfected cells are 
30 controls. 
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Fig. 7 shows the sucrose cleaving activity of FaSUSl (SEQ ID NO: 13) in 
mammalian cell extracts. 

Fig. 8 shows the invertase activity for vacuolar invertase (SEQ ID NO: 25) and two 
cell wall invertases (SEQ ID NO: 17 and 19); absence of invertase activity from an empty 
5 vector (pPICZalphaA) control is also shown. 

Detailed Description of the Invention 

The polypeptides of the present invention, and the polynucleotides encoding the 
polypeptides, have activity in lignin, fructan and tannin biosynthetic pathways in plants. 

10 Using the methods and materials of the present invention, the lignin, fructan and/or tannin 
content of a plant may be modulated by modulating expression of polynucleotides of the 
present invention, or by modifying the polynucleotides or polypeptides encoded by 
polynucleotides. The isolated polynucleotides and polypeptides of the present invention may 
thus be usefully employed in the correction of nutritional imbalances associated with 

15 temperate pastures and to increase the yield of animal products from pastures. 

The lignin, fructan and/or tannin content of a target organism, such as a plant, may be 
modified, for example, by incorporating additional copies of genes encoding enzymes 
involved in the lignin, fructan or tannin biosynthetic pathways into the genome of the target 
plant. Similarly, a modified lignin, fructan and/or tannin content can be obtained by 

20 transforming the target plant with anti-sense copies of such genes. In addition, the number of 
copies of genes encoding for different enzymes in the lignin, fructan and tannin biosynthetic 
pathways can be manipulated to modify the relative amount of each monomer unit 
synthesized, thereby leading to the formation of lignins, fructans or tannins having altered 
composition. 

25 The present invention thus provides methods for modulating the polynucleotide 

and/or polypeptide content and composition of an organism, such methods involving stably 
incorporating into the genome of the organism a genetic construct comprising one or more 
polynucleotides of the present invention. In one embodiment, the target organism is a plant 
species, preferably a forage plant, more preferably a grass of the Lolium or Festuca species, 

30 and most preferably Lolium perenne or Festuca arundinacea. In related aspects, methods for 
producing a plant having an altered genotype or phenotype is provided, such methods 



14 



WO 03/040306 



PCT/NZ02/00239 



comprising transforming a plant cell with a genetic construct of the present invention to 
provide a transgenic cell, and cultivating the transgenic cell under conditions conducive to 
regeneration and mature plant growth. Plants having an altered genotype or phenotype as a 
consequence of modulation of the level or content of a polynucleotide or polypeptide of the 
5 present invention compared to a wild-type organism, as well as components (seeds, etc.) of 
such plants, and the progeny of such plants, are contemplated by and encompassed within the 
present invention. 

The isolated polynucleotides of the present invention have utility in genome mapping, 
in physical mapping, and in positional cloning of genes. Additionally, the polynucleotide 

10 sequences identified as SEQ ED NOS: 1-62 and 125-162 and their variants, may be used to 
design oligonucleotide probes and primers. Oligonucleotide probes and primers have 
sequences that are substantially complementary to the polynucleotide of interest over a 
certain portion of the polynucleotide. Oligonucleotide probes designed using the 
polynucleotides of the present invention may be employed to detect the presence and 

15 examine the expression patterns of genes in any organism having sufficiently similar DNA 
and RNA sequences in their cells using techniques that are well known in the art, such as slot 
blot DNA hybridization techniques. Oligonucleotide primers designed using the 
polynucleotides of the present invention may be used for PCR amplifications. 
Oligonucleotide probes and primers designed using the polynucleotides of the present 

20 invention may also be used in connection with various microarray technologies, including the 
micro array technology of Affymetrix (Santa Clara, CA). 

In a first aspect, the present invention provides isolated polynucleotide sequences 
identified in the attached Sequence Listing as SEQ ID NO: 1-62 and 125-162, and 
polypeptide sequences identified in the attached Sequence Listing as SEQ ID NO: 63-124 

25 and 163-190. The polynucleotides and polypeptides of the present invention have 
demonstrated similarity to the following polypeptides that are known to be involved in lignin, 
fructan and tannin biosynthetic processes: 
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TABLE 1 



SEQ ID NO 
Polynucleotide 


SEQ ID NO 
Polypeptide 


Category 


Description 


1 and 125 


63 and 163 


Fructan 
biosynthesis 


Homolog of Sucrose: Sucrose 1-fructosyl- 
transferase (1-SST) isolated from Festuca 
amndinacea. They contain a typical signature 
of the glycosyl hydrolases family 32 (amino 
acid residues 120 to 133). The glycosyl 
hydrolases family 32 domain signature has a 
f>ancpncn<: nf TTYOPxxH/NxxNDPNG. where 
D is the active site residue (Henrissat, Biochem. 
J. 280:309-316, 1991). 


2 


64 


Fructan 
biosynthesis 


Homolog of Sucrose:Sucrose 1-fructosyl- 
transferase (1-SST) isolated from Festuca 
amndinacea. It contains a typical signature of 
the glycosyl hydrolases family 32 (amino acid 
residues 120 to 133). The glycosyl hydrolases 
family 32 domain signature has a consensus of 
RVnPYYW/NTxxNDPNCT where D is the active 
site residue (Henrissat, Biochem. J. 280:309- 
316, 1991). 


3 and 126 


65 and 164 


Fructan 
biosynthesis 


Homolog of Sucrose:fructan 6-fructosyl- 

transferase (6-SFT) isolated from Festuca 

arundinacea. They contain a typical signature 

of the glycosyl hydrolases family 32 (amino 

acid residues 90 to 564). The glycosyl 

hydrolases family 32 domain signature has a 

of WYnPxxTT/TsFxxNDPNCr where 
consensus ui xj. x v^ir ^vA.i.jvi> J <vyvj- > tj_-'i- j.>v_j, waiv^a^ 

D is the active site residue (Henrissat, Biochem. 

J. 280:309-316, 1991). 


4 and 127 


do and Iod 


Fructan 
biosynthesis 


rlOmOIOg Ol oUOiU&c.ll UL^Lcxii \j liui/tuaj'i 

transferase (6-SFT) isolated from Lolium 
perenne. They contain a typical signature of 
the glycosyl hydrolases family 32 (amino acid 
residues 96 to 107). The glycosyl hydrolases 
family 32 domain signature has a consensus of 
HYQPxxH/NxxNDPNG, where D is the active 
site residue (Henrissat, Biochem. J. 280:309- 
316, 1991). 


5 


67 


Fructan 
biosynthesis 


Homolog of sucrose:fructan 6-fructosyl- 
transferase (6-SFT) isolated from Festuca 
arundinacea. 


6 and 128 


68 and 166 


Fructan 
biosynthesis 


Homolog of Sucrose:fructan 6-fructosyl- 
transferase (6-SFT) isolated from Lolium 
perenne. They contain a typical signature of 
the glycosyl hydrolases family 32 (amino acid 
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SEQ ID NO 
Polynucleotide 


SEQ ID NO 
Polypeptide 


Category 


Description 








residues 90 to 103). The glycosyl hydrolases 
family 32 domain signature has a consensus of 
HYQPxxH/NxxNDPNG, where D is the active 
site residue (Henrissat, Biochem. J. 280:309- 
316, 1991). 


7 and 129 


69 


Fructan 
biosynthesis 


Homolog of Sucrose-6-phosphate phospho- 
hydrolase (SPP; EC 3.1.3.24) isolated from 
Festuca arundinacea. This enzyme belongs to 
the superfamily of hydrolases, and has the three 
conserved motifs found in these proteins 
(Galperin and Koonin, Trends Biochem Set 
23:127-129, 1998). Motif I (amino acid 
residues 10 to 19) contains conserved Asp and 
a Thr residues, motif II (amino acid residues 48 
to 53) contains a conserved Thr residue, and 
Motif III (residues 167 to 220) contains 
conserved Lys (position 167) and Asp residues 
(position 202 and 206). These conserved 
amino acid residues are required for activity of 
the enzyme. 


8 


70 


Fructan 
biosynthesis 


Homolog of Sucrose-6-phosphate phospho- 
hydrolase (SPP; EC 3.1.3.24) isolated from 
Lolium perenne. This enzyme belongs to the 
superfamily of hydrolases, and has the three 
conserved motifs found in these proteins 
(Galperin and Koonin, Trends Biochem Set 
23:127-129, 1998). Motif I (residues 10 to 19) 
contains conserved Asp and Thr residues, motif 
II (amino acid residues 48 to 53) contains a 
conserved Thr residue, and Motif IE (amino 
acid residues 167 to 220) contains conserved 
Lys (position 167) and Asp residues (position 
202 and 206). These conserved amino acid 
residues are required for activity of the 
enzyme. 


9 and 130 


71 


Fructan 
biosynthesis 


Homolog of sucrose phosphate synthase (SPS- 
1) isolated from Festuca arundinacea. 


10 and 131 


72 and 167 


Fructan 
biosynthesis 


Homolog of sucrose phosphate synthase (SPS- 
1) isolated from Lolium perenne and that is 
involved in the sucrose synthesis pathway. 


11 and 132 


73 and 168 


Fructan 
biosynthesis 


Homolog of sucrose phosphate synthase (SPS- 
N) isolated from Lolium perenne and that is 
involved in the sucrose synthesis pathway. 


12 and 133 


74 and 169 


Fructan 


Homolog of sucrose synthase (SuS) isolated 
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SEQ ID NO 
Polynucleotide 


SEQ ID NO 
Polypeptide 


Category 


Description 






biosynthesis 


from Lolium perenne. These molecules contain 
a leucine zipper motif in amino acid position 
191 to 213. Leucine zipper motifs are present 
in many gene regulatory proteins (Landschulz 
et al, Science 240:1759-1764, 1988). 


13 


75 


Fructan 
biosynthesis 


Homolog of sucrose synthase (SuS) isolated 
from Festuca arundinacea. This molecule 
contains a leucine zipper motif in amino acid 
position 191 to 213. Leucine zipper motifs are 
present in many gene regulatory proteins 
(Landschulz et aL, Science 240:1759-1764, 
1988). 


14 and 134 


76 and 170 


Fructan 
biosynthesis 


Homolog of sucrose synthase (SuS) isolated 
from Lolium perenne. 


15 


77 


Fructan 
biosynthesis 


Homolog of sucrose synthase (SuS) isolated 
from Festuca arundinacea. 


16 and 135 


78 and 171 


Fructan 
biosynthesis 


Homologue of cell wall invertase (CWINV) 
isolated from Festuca arundinacea that belongs 
to the family 32 of glycosyl hydrolases. These 
molecules contain a conserved peptide domain 
in amino acid residues 139 to 144 and 242-247, 
respectively. The consensus peptide domain of 
invertases is (WVYL)EC(PIL)D (LFI) with the 
conserved Cys residue part of the catalytic 
domain (Sturm, Plant Physiol. 121:1-7, 1999). 


17 


79 


Fructan 
biosynthesis 


Homolog of cell wall invertase (CWINV) 
isolated from Lolium perenne that belongs to 
the family 32 of glycosyl hydrolases. This 
molecule contains a conserved pentapeptide 
bF-motif at amino acid residues 70 to 74 and a 
peptide domain in amino acid residues 250 to 
255. The consensus peptide domain of 
invertases is (WVYL)EC(PIL)D(Ln) with the 
conserved Cys residue part of the catalytic 
domain (Sturm, Plant Physiol. 121:1-7, 1999). 
It also contains a glycosyl hydrolases family 32 
signature region at amino acids 61 to 74 that 
contains a conserved His residue important in 
the catalytic reaction (Reddy and Maley, ! 
Biol. Chem. 265:10817-10120, 1990). 


18 and 136 


80 and 172 


Fructan 
biosynthesis 


Homolog of cell wall invertase (CWINV) 
isolated from Lolium perenne that belongs to 
the family 32 of glycosyl hydrolases. 


19 


81 


Fructan 


Homolog of cell wall invertase (CWINV) 
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SEQ ID NO 
Polynucleotide 


SEQ ED NO 
Polypeptide 


Category 


Description 






biosynthesis 


isolated from Festuca arundinacea that belongs 
to the family 32 of glycosyl hydrolases. This 
molecule contains a conserved pentapeptide 
bF-motif at amino acid residues 60 to 64. The 
consensus peptide domain of invertases is 
(WVYL)EC(PIL)D(LFI) with the conserved 
Cys residue part of the catalytic domain 
(Sturm, Plant Physiol 121:1-7, 1999). It also 
contains a glycosyl hydrolases family 32 
signature region at amino acids 51 to 64 that 
contains a conserved His residue important in 
the catalytic reaction (Reddy and Maley, J. 
Biol Chem. 265:10817-10120, 1990). A signal 
peptide is present in amino acid residues 1 to 
24. 


20 and 137 


82 and 173 


Fructan 
biosynthesis 


Homolog of cell wall invertase (CWINV) 
isolated from Festuca arundinacea that belongs 
to the family 32 of glycosyl hydrolases. These 
molecules contain a peptide domain in amino 
acid residues 61 to 66and 242-247, 
respectively. The consensus peptide domain of 
invertases is (WVYL)EC(PIL)D(LFI) with the 
conserved Cys residue part of the catalytic 
domain (Sturm, Plant Physiol 121:1-7, 1999). 


21 


83 


Fructan 
biosynthesis 


Homolog of cell wall invertase (CWINV) 
isolated from Festuca arundinacea that belongs 
to the family 32 of glycosyl hydrolases. This 
molecule contains a conserved pentapeptide 
bF-motif at amino acid residues 73 to 77 and a 
peptide domain in amino acid residues 253 to 
258. The consensus peptide domain of 
invertases is (WVYL)EC(PIL)D-(LFI) with the 
conserved Cys residue part of the catalytic 
domain (Sturm, Plant Physiol 121:1-7, 1999). 
It also contains a glycosyl hydrolases family 32 
signature region at amino acid 64 to 77 that 
contains a conserved His residue important in 
the catalytic reaction (Reddy and Maley, J. 
Biol Chem. 265:10817-10120, 1990). 


22 and 138 


84 and 174 


Fructan 
biosynthesis 


Homolog of cell wall invertase (CWINV) 
isolated from Lolium perenne that belongs to 
the family 32 of glycosyl hydrolases. These 
molecules contain a peptide domain in amino 
acid residues 174 to 179 and 234 to 239, 
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SEQ ID NO 
Polynucleotide 


SEQ ID NO 
Polypeptide 


Category 


Description 








respectively. The consensus peptide domain of 
invertases is (WVYL)EC- (PIL)D(LH) with 
the conserved Cys residue part of the catalytic 
domain ( Sturm, Plant Physiol 121:1-7, 1999). 


23 ; 


85 


Fructan 
biosynthesis 


Homolog of cell wall invertase (CW1NY) 
isolated from Festuca arundinacea that belongs 
to the family 32 of glycosyl hydrolases. This 
molecule contains a conserved pentapeptide 
bF-motif at amino acid residues 56 to 60. The 
consensus peptide domain of invertases is 
(WYYL)EC(PIL)D(LFI) with the conserved 
Cys residue part of the catalytic domain 
(Sturm, Plant Physiol. 121:1-7, 1999). It also 
contains a glycosyl hydrolases family 32 
signature region at amino acid 47 to 60 that 
contains a conserved His residue that is 
important in the catalytic reaction (Reddy and 
Maley, J. Biol Chem. 265:10817-10120, 
1990). A signal peptide is present in amino 
acid residues 1 to 22. 


24 and 139 


86 and 175 


Fructan 
biosynthesis 


Homolog of cell wall invertase (CWINV) 
isolated from Lolium perenne that belongs to 
the family 32 of glycosyl hydrolases. These 
molecules contain a conserved pentapeptide 
bF-motif at amino acid residues 244 to 249. 
The consensus peptide domain of invertases is 
(WVYL)EC(PIL)D(LFI) with the conserved 
Cys residue part of the catalytic domain 
(Sturm, Plant Physiol 121:1-7, 1999). They 
also contain a glycosyl hydrolases family 32 
signature region at amino acid 56 to 69 that 
contains a conserved His residue that is 
important in the catalytic reaction (Reddy and 
Maley, /. Biol Ghent. 265:10817-10120, 
1990). A signal peptide is present in amino 
acid residues 1 to 25. 


25 and 140 


87 and 176 


Fructan 
biosynthesis 


Homolog of vacuolar invertase (SINV) isolated 
from Lolium perenne that belongs to the family 
32 of glycosyl hydrolases. These molecules 
contain a conserved pentapeptide bF-motif at 
amino acid residues 136 to 140 and 138 to 142, 
respectively and a peptide domain in amino 
acid residues 317 to 322 and 319 to 324, 
respectively. The consensus peptide domain of 
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SEQ ID NO 
Polynucleotide 


SEQ ID NO 
Polypeptide 


Category 


Description 








mvertases is (WVYL)EC(PIL)D(Ln) with the 
conserved Cys residue part of the catalytic 
domain (Sturm, Plant Physiol 121:1-7, 1999). 
It also contains a glycosyl hydrolases family 32 
signature region at amino acid 127 to 140 and 
129 to 142 that contains a conserved His 
residue that is important in the catalytic 
reaction (Reddy and Maley, Biol Chem. 
265:10817-10120, 1990). 


26 and 141 


88 and 177 


Fructan 
biosynthesis 


Homolog of invertase (SINV) isolated from 
Lolium perenne that belongs to the family 32 of 
glycosyl hydrolases. These molecules contain a 
peptide domain in amino acid residues 143 to 
148 and 184 to 189, respectively. The 
consensus peptide domain of invertases is 
(WVYL)EC(PIL)D(LFI) with the conserved 
Cys residue part of the catalytic domain 
(Sturm. Plant Physiol 121:1-7, 1999). 


27 


89 


Lignin/Tannin 
biosynthesis 


Homolog of 4-Coumarate:CoA ligase (4CL, 
EC 6.2.1.12) isolated from Lolium perenne The 
molecule has two conserved AMP binding 
regions at amino acid residues 182 to 193 and 
383 to 389 (Hu et aU Proc. Natl Acad. Set 
USA 95:5407-5412, 1998). The AMP-binding 
domain signature consists of two binding site 
motifs. The consensus of the first motif is 
LPYSSGTTGLPK (Etchegaray et aU 
Biochem. Mol Biol Int. 44:235-243, 1998). 
The region very rich in glycine, serine, and 
threonine followed by a conserved lysine. In 
most of these proteins, the residue that follows 
the Lys at the end of the pattern is a Gly. The 
second motif consensus sequence is 
GEIC(V/I)RG (Hu et al, Proc. Natl Acad. Sci. 
USA 95:5407-5412, 1998). 


28 and 142 


90 


Lignin/Tannin 
biosynthesis 


Homolog of 4-Coumar ate : Co A ligase (4CL, 
EC 6.2.1.12) isolated from Lolium perenne. 
The molecule has two conserved AMP binding 
regions at amino acid residues 195 to 206 and 
395 to 401 (Hu et al, Proc. Natl. Acad. Sci. 
USA 95:5407-5412, 1998). The AMP-binding 
domain signature consists of two binding site 
motifs. The consensus of the first motif is 
LPYSSGTTGLPK (Etchegaray et al, 
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SEQ ID NO 
Polynucleotide 


SEQ ID NO 
Polypeptide 


Category 


Description 








Biochem. MoL Biol hit 44:235-243, 1998). 
The region very rich in glycine, serine, and 
threonine followed by a conserved lysine. In 
most of these proteins, the residue that follows 
the Lys at the end of the pattern is a Gly. The 
second motif consensus sequence is 
GEIC(V/I)RG (Hu et ah, Proc. Natl. Acad. Set 
USA 95:5407-5412, 1998). 


29 


91 


Lignin/Tannin 
biosynthesis 


Homolog of 4-Coumarate:CoA ligase (4CL, 
EC 6.2.1.12) isolated from Festuca 
arundinacea. The molecule has two conserved 
AMP binding regions at amino acid residues 
195 to 206 and 395 to 401 (Hu et al, Proc. 
Natl Acad. Set. USA 95:5407-5412, 1998). 
The AMP-binding domain signature consists of 
two binding site motifs. The consensus of the 
first motif is LP YS SGTTGLPK (Etchegaray et 
aU Biochem. MoL Biol Int. 44:235-243, 1998). 
The region very rich in glycine, serine, and 
threonine followed by a conserved lysine. In 
most of these proteins, the residue that follows 
the Lys at the end of the pattern is a Gly. The 
second motif consensus sequence is 
GEIC(V/I)RG (Hu et al, Proc. Natl Acad. Set 
C/SA 95:5407-5412, 1998). 


30 and 143 


92 and 178 


Lignin/Tannin 
biosynthesis 


Homolog of 4-Coumarate:CoA ligase (4CL, 
EC 6.2.1.12) isolated from Lolium. The 
molecules have two conserved AMP binding 
regions at amino acid residues 194 to 205 and 
394 to 400 (Hu et al, Proc. Natl Acad. Sci. 
USA 95:5407-5412, 1998). The AMP-binding 
domain signature consists of two binding site 
motifs. The consensus of the first motif is 
LPYSSGTTGLPK (Etchegaray et al, 
Biochem. Mol. Biol Int. 44:235-243, 1998). 
The region very rich in glycine, serine, and 
threonine followed by a conserved lysine. In 
most of these proteins, the residue that follows 
the Lys at the end of the pattern is a Gly. The 
second motif consensus sequence is 
GEIC(V/I)RG (Hu et al, Proc. Natl Acad. Sci. 
USA 95:5407-5412, 1998). 


31 


93 


Lignin/Tannin 
biosynthesis 


Homolog of 4-Coumarate:CoA ligase (4CL, 
EC 6.2.1.12) isolated from Festuca 
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• 






arundinacea. The molecule has two conserved 
AMP binding regions at amino acid residues 
194 to 206 and 482 to 490 (Hu et al, Proc. 
Natl Acad. Set USA 95:5407-5412, 1998). 
The AMP-binding domain signature consists of 
two binding site motifs. The consensus of the 
first motif is LPYS SGTTGLPK (Etchegaray et 
aU Biochem. Mol. Biol Int. 44:235-243, 
1998). The region very rich in glycine, serine, 
and threonine followed by a conserved lysine. 
In most of these proteins, the residue that 
follows the Lys at the end of the pattern is a 
Gly. The second motif consensus sequence is 
GEIC(V/I)RG (Hu et aU Proc. Natl Acad. Sci. 
USA 95:5407-5412, 1998). 


32 and 144 


94 and 179 


Lignin/Tannin 
biosynthesis 


Homolog of cinnamic acid 4-hydroxylase 
(C4H) isolated from Lolium perenne. The 
molecules have a conserved cytochrome P450 
region in amino acids 436 to 445 that contains 
a conserved Cys residue involved in heme 
binding (Miles et al, Biochim Biophys Acta 
1543:383-407, 2000). 


33 


95 


Lignin/Tannin 
biosynthesis 


Homolog of cinnamic acid 4-hydroxylase 
(C4H) isolated from Festuca arundinacea. The 
molecule has a conserved Cytochrome P450 
region in amino acids 440 to 449 that contains 
a conserved Cys residue involved in heme 
binding. The cytochrome P450 cysteine heme- 
iron ligand signature consensus is 
FGxGRRSCPG where the conserved C is the 
heme iron ligand (Miles et al, Biochim. 
Biophys. Acta 1543:383-407, 2000). It also 
contains an aldehyde dehydrogenases active 
site (Hempel et al., Adv. Exp. Med. Biol. 
436:53-59, 1999) at amino acid residues 428 to 
435. A hydrophobic signal peptide region is 
present in amino acid residues 1 to 24. 


34 and 145 


96 and 180 


Lignin 
biosynthesis 


Homolog of cinnamyl-alcohol dehydrogenase 
(CAD; EC 1.1.1.195) isolated from Lolium 
perenne. These molecules contain a conserved 
zinc-containing alcohol dehydrogenase domain 
(Joernvall et al, Eur. J. Biochem. 167:195-201, 
1987) in amino acid residues 69 to 83, with a 
conserved His residue at position 70. They also 
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contain a cytochrome C family heme-binding 
site signature (Mathews, Prog. Biophys. Mol. 
Biol 45:1-56, 1985) in residues 45 to 50. 


35 


97 


Lignin 
"biosynthesis 


Homolog of cinnamyl-alcohol dehydrogenase 
(CAD; EC 1.1.1.195) isolated from Festuca 
arundinacea. CAD belongs to the family of 
zinc-binding dehydrogenases. This molecule 
contains a conserved zinc-containing alcohol 
dehydrogenases domain (Joernvall et al., Eur. 
J. Biochem. 167:195-201, 1987) in amino acid 
residues 69 to 83, with a conserved His residue 
at position 70. It also contains a Cytochrome C 
family heme-binding site signature. The 
cytochrome C family heme-binding site 
signature is CGICHT. In the cytochrome C 
protein family, the heme group is covalently 
attached by thioether bonds to two conserved 
cysteine residues. The consensus sequence for 
this site is Cys-X-X-Cys-His and the histidine 
residue is one of the two axial ligands of the 
heme iron. This arrangement is shared by all 
proteins known to belong to cytochrome C 
family (Mathews, Prog. Biophys. Mol. Biol. 
45:1-56, 1985). 


36 and 146 


98 


Lignin 
biosynthesis 


Homolog of caffeoyl coenzyme A O- 
methyltransferase (CCoAOMT) (EC 2.1.1.104) 
isolated from Lolium perenne. 


37 


99 


Lignin 
biosynthesis 


Homolog of caffeoyl coenzyme A O- 
methyltransferase (CCoAOMT) (EC 2.1.1.104) 
isolated from Festuca arundinacea. 


38 and 147 


100 and 181 


Lignin 
biosynthesis 


Homolog of cinnamoyl CoA:NADP 
oxidoreductase (CCR, EC 1.2.1.44) isolated 
from Lolium perenne that catalyzes the 
conversion of cinnamoyl CoA esters to their 
corresponding cinnamaldehydes in the first 
specific step in the synthesis of the lignin 
monomers. A hydrophobic region typical of a 
signal peptide is present in amino acid residues 
lto24. 


39 and 148 


101 


Lignin 
biosynthesis 


Homolog of cinnamoyl CoA:NADP 
oxidoreductase (CCR, EC 1.2.1.44) isolated 
from Festuca arundinacea that catalyzes the 
conversion of cinnamoyl CoA esters to their 
corresponding cinnamaldehydes in the first 
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specific step in the synthesis of the lignin 
monomers. 


40 and 149 


102 and 182 


Lignin 
biosynthesis 


Homolog of caffeic acid 3-O-methyltransferase 
(COMT1) isolated from Festuca arundinacea 
A conserved consensus phosphopantetheine 
attachment site was identified in amino acid 
residues 47 to 62. This domain is involved in 
the attachment of activated fatty acid and 
amino-acid groups, with the Ser residue at 
position 52 crucial for the phosphopantetheine 
attachment (Pugh and Wakil, J. Biol Chem. 
240:4727-4733, 1965). 


41 and 150 


103 


Lignin 
biosynthesis 


Homolog of caffeic acid 3-O-methyltransferase 
(COMT1) isolated from Lolium perenne A 
conserved consensus phosphopantetheine 
attachment site was identified in amino acid 
residues 47 to 62. This domain is involved in 
the attachment of activated fatty acid and 
amino-acid groups, with the Ser residue at 
position 52 crucial for the phosphopantetheine 
attachment (Pugh and Wakil, J. Biol. Chem. 
240:4727-4733, 1965). 


42 


104 


Lignin 
biosynthesis 


Homolog of caffeic acid 3-O-methyltransferase 
(COMT1) isolated from Festuca arundinacea 
A conserved consensus phosphopantetheine 
attachment site was identified in amino acid 
residues 47 to 62. This domain is involved in 
the attachment of activated fatty acid and 
amino-acid groups, with the Ser residue at 
position 52 crucial for the phosphopantetheine 
attachment (Pugh and Wakil, J. Biol Chem. 
240:4727-4733, 1965). 


43 


105 


Lignin 
biosynthesis 


Homolog of caffeic acid 3-O-methyltransferase 
(COMT1) isolated from Lolium perenne A 
conserved consensus phosphopantetheine 
attachment site was identified in amino acid 
residues 47 to 62. This domain is involved in 
the attachment of activated fatty acid and 
amino-acid groups, with the Ser residue at 
position 52 crucial for the phosphopantetheine 
attachment (Pugh and Wakil, J. Biol Chem. 
240:4727-4733, 1965). 


44 and 151 


106 and 183 


Lignin 
biosynthesis 


Homolog of ferulate 5-hydroxylase (F5H) 
isolated from Lolium perenne. The molecules 
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lave a conserved cytochrome P450 region in 
amino acids 463 to 472 that contains a 
conserved Cys residue involved in heme 
Dinding (Miles et aL> Biochim Biophys Acta 
1543:383-407, 2000). A signal peptide is 
present in amino acid residues 1 to 30. 


45 


107 


Lignin 
biosynthesis 


Homolog of ferulate 5 -hydroxylase (F5H) 
isolated from Festuca arundinaceae. The 
molecule has a conserved cytochrome P450 
region in amino acids 462 to 471 that contains 
a conserved Cys residue involved in heme 
binding (Miles et aL, Biochim Biophys Acta 
1543:383-407, 2000). A signal peptide is 
present in amino acid residues 1 to 30. 


46 and 152 


108 


Lignin/Tannin 
biosynthesis 


Homolog of phenylalanine ammonia-lyase (EC 
4.3.1.5) (PAL) isolated from Lolium perenne. 
The polypeptide has a conserved PAL-histidase 
region in amino acid residues 193 to 209. 


47 and 153 


109 and 184 


Lignin/Tannin 
biosynthesis 


Homolog of phenylalanine ammonia-lyase (EC 
4.3.1.5) (PAL) isolated from Festuca 
arundinacea. A conserved phenylalanine and 
histidine ammonia-lyases active site signature 
has been identified in amino acid residues 195 
to 210. 


48 


110 


Lignin 
biosynthesis 


Homolog of peroxidase (PER) isolated from 
Festuca arundinacea. The conserved 
peroxidase I region is present in amino acid 
residues 188 to 199 and contains a conserved 
His residue at position 196 in the active site, 
and the conserved peroxidase 2 region is 
present in amino acid residues 60 to 71, with a 
conserved His residue at position 69 that is 
involved in heme binding (Kimura and Bceda- 
Saito, Proteins 3:113-120, 1988). A signal 
peptide is present in amino acid residues 1 to 
27. 


49 


111 


Lignin 
biosynthesis 


Homolog of peroxidase (PER) isolated from 
Lolium perenne. The conserved peroxidase I 
region is present in amino acid residues 199 to 
209 and contains a conserved His residue at 
position 208 in the active site. A signal peptide 
is present in amino acid residues 1 to 33. 


50 


112 


Lignin 
biosynthesis 


Homolog of peroxidase (PER) isolated from 
Festuca arundinacea. The conserved 
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peroxidase I region is present in amino acid 
residues 180 to 190 and contains a conserved 
His residue at position 188 in the active site, 
and the conserved peroxidase 2 region is 
present in amino acid residues 55 to 66, with a 
conserved His residue at position 64 that is 
involved in heme binding (Kimura and Ikeda- 
Saito, Proteins 3:113-120, 1988). A signal 
peptide is present in amino acid residues 1 to 
22. 


51 and 154 


113 


Lignin 
biosynthesis 


Homolog of peroxidase (PER) isolated from 
Lolium perenne. The conserved peroxidase I 
region is present in amino acid residues 199 to 
209 and contains a conserved His residue at 
position 207 in the active site, and the 
conserved peroxidase 2 region is present in 
amino acid residues 70 to 80, with a conserved 
His residue at position 78 that is involved in 
heme binding (Kimura and Ikeda-Saito, 
Proteins 3:113-120, 1988). A signal peptide is 
present in amino acid residues 1 to 20. 


52 and 155 


114 


Lignin 
biosynthesis 


Homolog of peroxidase (PER) isolated from 
Lolium perenne. The conserved peroxidase I 
region is present in amino acid residues 198 to 
208 and contains a conserved His residue at 
position 206 in the active site (Kimura and 
Ikeda-Saito, Pronto 3:113-120, 1988). A 
signal peptide is present in amino acid residues 
1 to 34. 


53, 156, and 
162 


115, 185, and 
190 


Lignin 
biosynthesis 


Homolog of peroxidase (PER) isolated from 
Lolium perenne. The conserved peroxidase I 
region is present in amino acid residues 157 to 
168, 188 to 199, and 190 to 201, respectively 
and contain a conserved His residue at position 
165, 196 and 198, respectively in the active 
site, and the conserved peroxidase 2 region is 
present in amino acid residues 29 to 41, 60 to 
72 and 62 to 74, respectively, with a conserved 
His residue at position 38, 69 and 71, 
respectively that is involved in heme binding 
(Kimura and Ikeda-Saito, Proteins 3:1 13-120, 
1988). 


54 


116 


Lignin 
biosynthesis 


Homolog of peroxidase (PER) isolated from 
Festuca arundinacea. The conserved 
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peroxidase I region is present in amino acid 
residues 176 to 186 and contains a conserved 
His residue at position 184 in the active site, 
and the conserved peroxidase 2 region is 
present in amino acid residues 55 to 67, with a 
conserved His residue at position 64 that is 
involved in heme binding (Kimura and Ikeda- 
Saito, Proteins 3:113-120, 1988). A signal 
peptide is present in amino acid residues 1 to 
22. 


55 


117 


Tannin 
Biosynthesis 


Homolog of chalcone isomerase (CHI) isolated 
from Lolium perenne. The molecule contains a 
chalcone isomerase region at amino acid 
residues 1 to 213. 


56 


118 


Tannin 
Biosynthesis 


Homolog of chalcone isomerase (CHI). The 
molecule contains a chalcone isomerase region 
at amino acid residues 23 to 235. 


57 and 157 


119 and 186 


Tannin 
Biosynthesis 


Homolog of Chalcone Synthase (CHS) isolated 
from Lolium perenne and that is an important 
enzyme in flavonoid synthesis. The molecules 
contain a conserved chalcone synthase active 
site (Lanz etal., J. Biol Chem. 266:9971-9976, 
1991) at amino acid residues 166 to 175, with 
the conserved Cys residue at position 167. 


58 and 158 


120 and 187 


Tannin 
Biosynthesis 


Homolog of dihydroflavonal-4-reductase 
(DFR) isolated from Festuca arundinacea. 


59 and 159 


121 and 188 


Tannin 
Biosynthesis 


Homolog of dihydroflavonal-4-reductase 
(DFR) isolated from Lolium perenne. 


60 and 160 


122 and 189 


Tannin 
Biosynthesis 


Homolog of dihydroflavonal-4-reductase 
(DFR) isolated from Lolium perenne. These 
molecules contain a conserved Air/orir 
binding site at amino acid residues 84 to 91 and 
86 to 93, respectively, known as the "A" 
sequence (Walker et aU EMBO J. 1:945-951, 
1982) or "P-loop" (Saraste et ah, Trends 
Biochem. Scu 15:430-434, 1990). 


61 and 161 


123 


Tannin 
biosynthesis 


Homolog of flavanone 3-0hydroxylase (F3(3H) 
isolated from Lolium perenne. 


62 


124 


Tannin 
Biosynthesis 


Homolog of flavanone 3-Phydroxylase (F3(3H) 
isolated from Festuca arundinacea. 
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All the polynucleotides and polypeptides provided by the present invention are 
isolated and purified, as those terms are commonly used in the art. Preferably, the 
polypeptides and polynucleotides are at least about 80% pure, more preferably at least about 
90% pure, and most preferably at least about 99% pure. 
5 The word "polynucleotide(s)," as used herein, means a polymeric collection of 

nucleotides, and includes DNA and corresponding RNA molecules and both single and 
double stranded molecules, including RNAi, HnRNA and mRNA molecules, sense and anti- 
sense strands of DNA and RNA molecules, and comprehends cDNA, genomic DNA, and 
wholly or partially synthesized polynucleotides. A polynucleotide of the present invention 

10 may be an entire gene, or any portion thereof. As used herein, a "gene" is a DNA sequence 
which codes for a functional protein or RNA molecule. Operable anti-sense polynucleotides 
may comprise a fragment of the corresponding polynucleotide, and the definition of 
"polynucleotide" therefore includes all operable anti-sense fragments. Anti-sense 
polynucleotides and techniques involving anti-sense polynucleotides are well known in the 

15 art and are described, for example, in Robinson-Benion et al, Methods in EnzymoL 254(23): 
363-375, 1995 and Kawasaki et ah, Artific. Organs 20(8): 836-848, 1996. 

In specific embodiments, the present invention provides isolated polynucleotides 
comprising a sequence of SEQ ID NO: 1-62 and 125-162; polynucleotides comprising 
variants of SEQ ID NO: 1-62 and 125-162; polynucleotides comprising extended sequences 

20 of SEQ ID NO: 1-62 and 125-162 and their variants, oligonucleotide primers and probes 
corresponding to the sequences set out in SEQ ID NO: 1-62 and 125-162 and their variants, 
polynucleotides comprising at least a specified number of contiguous residues of any of SEQ 
ID NO: 1-62 and 125-162 (jc-mers), and polynucleotides comprising extended sequences 
which include portions of the sequences set out in SEQ ID NO: 1-62 and 125-162, all of 

25 which are referred to herein, collectively, as "polynucleotides of the present invention." 
Polynucleotides that comprise complements of such polynucleotide sequences, reverse 
complements of such polynucleotide sequences, or reverse sequences of such polynucleotide 
sequences, together with variants of such sequences, are also provided. 

The definition of the terms "complement(s)," "reverse complement(s)," and "reverse 

30 sequence(s)," as used herein, is best illustrated by the following example. For the sequence 
5' AGGACC 3', the complement, reverse complement, and reverse sequence are as follows: 
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complement 3 5 TCCTGG 5' 

reverse complement 3' GGTCCT 5' 

reverse sequence 5' CCAGGA 3'. 

Preferably, sequences that are complements of a specifically recited polynucleotide 
5 sequence are complementary over the entire length of the specific polynucleotide sequence. 

As used herein, the term ";c-mer," with reference to a specific value of "x," refers to a 
polynucleotide comprising at least a specified number (' V) of contiguous residues of: any of 
the polynucleotides provided in SEQ ID NO: 1-62 and 125-162. The value of x may be from 
about 20 to about 600, depending upon the specific sequence. 
10 Polynucleotides of the present invention comprehend polynucleotides comprising at 

least a specified number of contiguous residues (x-mers) of any of the polynucleotides 
identified as SEQ ID NO: 1-62 and 125-162, or their variants. Similarly, polypeptides of the 
present invention comprehend polypeptides comprising at least a specified number of 
contiguous residues (x-mers) of any of the polypeptides identified as SEQ ID NO: 63-124 
15 and 163-190. According to preferred embodiments, the value of x is at least 20, more 
preferably at least 40, more preferably yet at least 60, and most preferably at least 80. Thus, 
polynucleotides of the present invention include polynucleotides comprising a 20-mer, a 40- 
mer, a 60-mer, an 80-mer, a 100-mer, a 120-mer, a 150-mer, a 180-mer, a 220-mer, a 250- 
mer; or a 300-mer, 400-mer, 500-mer or 600-mer of a polynucleotide provided in SEQ ID 
20 NO: 1-62 and 125-162, or a variant of one of the polynucleotides corresponding to the 
polynucleotides provided in SEQ ID NO: 1-62 and 125-162. Polypeptides of the present 
invention include polypeptides comprising a 20-mer, a 40-mer, a 60-mer, an 80-mer, a 100- 
mer, a 120-mer, a 150-mer, a 180-mer, a 220-mer, a 250-mer; or a 300-mer, 400-mer, 500- 
mer or 600-mer of a polypeptide provided in SEQ ID NO: 63-124 and 163-190, or a variant 
25 thereof. 

Polynucleotides of the present invention were isolated by high throughput sequencing 
of cDNA libraries comprising forage grass tissue collected from Lolium perenne and Festuca 
arundinacea. Some of the polynucleotides of the present invention may be "partial" 
sequences, in that they do not represent a fall-length gene encoding a full-length polypeptide. 
30 Such partial sequences may be extended by analyzing and sequencing various DNA libraries 
using primers and/or probes and well known hybridization and/or PGR techniques. Partial 
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sequences may be extended until an open reading frame encoding a polypeptide, a full-length 
polynucleotide and/or gene capable of expressing a polypeptide, or another useful portion of 
the genome is identified. Such extended sequences, including fall-length polynucleotides 
and genes, are described as "corresponding to" a sequence identified as one of the sequences 
5 of SEQ ID NO: 1-62 and 125-162 or a variant thereof, or a portion of one of the sequences of 
SEQ ID NO: 1-62 and 125-162 or a variant thereof, when the extended polynucleotide 
comprises an identified sequence or its variant, or an identified contiguous portion (x-mer) of 
one of the sequences of SEQ ID NOS: 1-62 and 125-162 or a variant thereof. Similarly, 
RNA sequences, reverse sequences, complementary sequences, anti-sense sequences and the 
10 like, corresponding to the polynucleotides of the present invention, may be routinely 
ascertained and obtained using the cDNA sequences identified as SEQ ID NOS: 1-62 and 
125-162. 

The polynucleotides identified as SEQ ID NOS: 1-62 and 125-162 contain open 
reading frames ("ORFs") or partial open reading frames encoding polypeptides and 

15 functional portions of polypeptides. Additionally, open reading frames encoding 
polypeptides may be identified in extended or full length sequences corresponding to the 
sequences set out as SEQ ID NOS: 1-62 and 125-162. Open reading frames may be 
identified using techniques that are well known in the art. These techniques include, for 
example, analysis for the location of known start and stop codons, most likely reading frame 

20 identification based on codon frequencies, etc. These techniques include, for example, 
analysis for the location of known start and stop codons, most likely reading frame 
identification based on codon frequencies, etc. Suitable tools and software for ORF analysis 
are well known in the art and include, for example, Gene Wise, available from The Sanger 
Center, Wellcome Trust Genome Campus, Hinxton, Cambridge, CB10 ISA, United 

25 Kingdom; Diogenes, available from Computational Biology Centers, University of 
Minnesota, Academic Health Center, UMHG Box 43 Minneapolis MN 55455; and GRAIL, 
available from the Informatics Group, Oak Ridge National Laboratories, Oak Ridge, 
Tennessee TN. Once a partial open reading frame is identified, the polynucleotide may be 
extended in the area of the partial open reading frame using techniques that are well known 

30 in the art until the polynucleotide for the full open reading frame is identified. 
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Once open reading frames are identified in the polynucleotides of the present 
invention, the open reading frames may be isolated and/or synthesized. Expressible genetic 
constructs comprising the open reading frames and suitable promoters, initiators, terminators, 
etc., which are well known in the art, may then be constructed. Such genetic constructs may 
5 be introduced into a host cell to express the polypeptide encoded by the open reading frame. 
Suitable host cells may include various prokaryotic and eukaryotic cells, including plant 
cells, mammalian cells, bacterial cells, algae and the like. 

The polynucleotides of the present invention may be isolated by high throughput 
sequencing of cDNA libraries prepared from forage grass tissue, as described below in 

10 Example 1. Alternatively, oligonucleotide probes and primers based on the sequences 
provided in SEQ ID NOS: 1-62 and 125-162 can be synthesized as detailed below, and used 
to identify positive clones in either cDNA or genomic DNA libraries from forage grass tissue 
cells by means of hybridization or polymerase chain reaction (PGR) techniques. 
Hybridization and PCR techniques suitable for use with such oligonucleotide probes are well 

15 known in the art (see, for example, Mullis et al, Cold Spring Harbor Symp. Quant. Biol, 
51:263, 1987; Erlich, ed., PCR technology, Stockton Press: NY, 1989; and Sambrook et al, 
eds., Molecular cloning: a laboratory manual, 2nd ed., CSHL Press: Cold Spring Harbor, 
NY, 1989). In addition to DNA-DNA hybridization, DNA-RNA or RNA-RNA hybridization 
assays are also possible. In the first case, the mRNA from expressed genes would then be 

20 detected instead of genomic DNA or cDNA derived from mRNA of the sample. In the 
second case, RNA probes could be used. Artificial analogs of DNA hybridizing specifically 
to target sequences could also be employed. Positive clones may be analyzed by restriction 
enzyme digestion, DNA sequencing or the like. 

The polynucleotides of the present invention may also, or alternatively, be 

25 synthesized using techniques that are well known in the art. The polynucleotides may be 
synthesized, for example, using automated oligonucleotide synthesizers (e.g., Beckman Oligo 
1000M DNA Synthesizer; Beckman Coulter Ltd., Fullerton, CA) to obtain polynucleotide 
segments of up to 50 or more nucleic acids. A plurality of such polynucleotide segments 
may then be ligated using standard DNA manipulation techniques that are well known in the 

30 art of molecular biology. One conventional and exemplary polynucleotide synthesis 
technique involves synthesis of a single stranded polynucleotide segment having, for 
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example, 80 nucleic acids, and hybridizing that segment to a synthesized complementary 85 
nucleic acid segment to produce a 5 nucleotide overhang. The next segment may then be 
synthesized in a similar fashion, with a 5 nucleotide overhang on the opposite strand. The 
"sticky" ends ensure proper ligation when the two portions are hybridized. In this way, a 
5 complete polynucleotide of the present invention may be synthesized entirely in vitro. 

Oligonucleotide probes and primers complementary to and/or corresponding to SEQ 
ID NOS: 1-62 and 125-162, and variants of those sequences, are also comprehended by the 
present invention. Such oligonucleotide probes and primers are substantially complementary 
to the polynucleotide of interest over a certain portion of the polynucleotide. An 
10 oligonucleotide probe or primer is described as "corresponding to" a polynucleotide of the 
present invention, including one of the sequences set out as SEQ ID NOS: 1-62 and 125-162 
or a variant thereof, if the oligonucleotide probe or primer, or its complement, is contained 
within one of the sequences set out as SEQ ID NOS: 1-62 and 125-162 or a variant of one of 
the specified sequences. 

15 Two single stranded sequences are said to be substantially complementary when the 

nucleotides of one strand, optimally aligned and compared, with the appropriate nucleotide 
insertions and/or deletions, pair with at least 80%, preferably at least 90% to 95%, and more 
preferably at least 98% to 100%, of the nucleotides of the other strand. Alternatively, 
substantial complementarity exists when a first DNA strand will selectively hybridize to a 

20 second DNA strand under stringent hybridization conditions. 

In specific embodiments, the oligonucleotide probes and/or primers comprise at least 
about 6 contiguous residues, more preferably at least about 10 contiguous residues, and most 
preferably at least about 20 contiguous residues complementary to a polynucleotide sequence 
of the present invention. Probes and primers of the present invention may be from about 8 to 

25 100 base pairs in length, preferably from about 10 to 50 base pairs in length, and more 
preferably from about 15 to 40 base pairs in length. The probes can be easily selected using 
procedures well known in the art, taking into account DNA-DNA hybridization stringencies, 
annealing and melting temperatures, potential for formation of loops, and other factors which 
are well known in the art. Preferred techniques for designing PGR primers are disclosed in 

30 Dieffenbach and Dyksler, PCR Primer: a laboratory manual, CSHL Press: Cold Spring 
Harbor, NY, 1995. A software program suitable for designing probes, and especially for 
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designing PCR primers, is available from Premier Biosoft International, 3786 Corina Way, 
Palo Alto, CA 94303-4504. 

The isolated polynucleotides of the present invention also have utility in genome 
mapping, in physical mapping, and in positional cloning of genes. 
5 The polynucleotides identified as SEQ ID NOS: 1-62 and 125-162 were isolated from 

cDNA clones and represent sequences that are expressed in the tissue from which the cDNA 
was prepared. RNA sequences, reverse sequences, complementary sequences, anti-sense 
sequences, and the like, corresponding to the polynucleotides of the present invention, may 
be routinely ascertained and obtained using the cDNA sequences identified as SEQ ID 

10 NOS: 1-62 and 125-162. 

Identification of genomic DNA and heterologous species DNA can be accomplished 
by standard DNA/DNA hybridization techniques, under appropriately stringent conditions, 
using all or part of a polynucleotide sequence as a probe to screen an appropriate library. 
Alternatively, PCR techniques using oligonucleotide primers that are designed based on 

15 known genomic DNA, cDNA and protein sequences can be used to amplify and identify 
genomic and cDNA sequences. 

In another aspect, the present invention provides isolated polypeptides encoded by the 
above polynucleotides. As used herein, the term "polypeptide" encompasses amino acid 
chains of any length, including full-length proteins, wherein the amino acid residues are 

20 linked by covalent peptide bonds. The term "polypeptide encoded by a polynucleotide" as 
used herein, includes polypeptides encoded by a polynucleotide that comprises a partial 
isolated polynucleotide sequence provided herein. In specific embodiments, the inventive 
polypeptides comprise an amino acid sequence selected from the group consisting of SEQ ID 
NO: 63-124 and 163-190, as well as variants of such sequences. 

25 As noted above, polypeptides of the present invention may be produced 

recombinant^ by inserting a polynucleotide sequence of the present invention encoding the 
polypeptide into an expression vector and expressing the polypeptide in an appropriate host. 
Any of a variety of expression vectors known to those of ordinary skill in the art may be 
employed. Expression may be achieved in any appropriate host cell that has been 

30 transformed or transfected with an expression vector containing a polynucleotide molecule 
that enbodes a recombinant polypeptide. Suitable host cells include prokaryotes, yeast, and 
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higher eukaryotic cells. Preferably, the host cells employed are plant, E. colU insect, yeast, or 
a mammalian cell line such as COS or293T. The polynucleotide sequences expressed in this 
manner may encode naturally occurring polypeptides, portions of naturally occurring 
polypeptides, or other variants thereof. The expressed polypeptides may be used in various 
5 assays known in the art to determine their biological activity. Such polypeptides may also be 
used to raise antibodies, to isolate corresponding interacting proteins or other compounds, 
and to quantitatively determine levels of interacting proteins or other compounds. 

In a related aspect, polypeptides are provided that comprise at least a functional 
portion of a polypeptide having an amino acid sequence selected from the group consisting of 

10 sequences provided in SEQ ID NO: 63-124 and 163-190, and variants thereof. As used 
herein, the "functional portion" of a polypeptide is that portion which contains an active site 
essential for affecting the function of the polypeptide, for example, a portion of the molecule 
that is capable of binding one or more reactants. The active site may be made up of separate 
portions present on one or more polypeptide chains and will generally exhibit high binding 

15 affinity. Functional portions of a polypeptide may be identified by first preparing fragments 
of the polypeptide by either chemical or enzymatic digestion of the polypeptide, or by 
mutation analysis of the polynucleotide that encodes the polypeptide and subsequent 
expression of the resulting mutant polypeptides. The polypeptide fragments or mutant 
polypeptides are then tested to determine which portions retain biological activity, using 

20 methods well known to those of skill in the art, including the representative assays described 
below. 

Portions and other variants of the inventive polypeptides may be generated by 
synthetic or recombinant means. Synthetic polypeptides having fewer than about 100 amino 
acids, and generally fewer than about 50 amino acids, may be generated using techniques 

25 well known to those of ordinary skill in the art. For example, such polypeptides may be 
synthesized using any of the commercially available solid-phase techniques, such as the 
Memfield solid-phase synthesis method, where amino acids are sequentially added to a 
growing amino acid chain. See Merrifield, J. Am. Chem. Soc. 85:2149-2146, 1963. 
Equipment for automated synthesis of polypeptides is commercially available from suppliers 

30 such as Perkin Elmer/Applied Biosystems, Inc. (Foster City, California), and may be 
operated according to the manufacturer's instructions. Variants of a native polypeptide may 
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be prepared using standard mutagenesis techniques, such as oligonucleotide-directed site- 
specific mutagenesis (Kunkel, Proc> Natl Acad. Sci. USA 82:488-492, 1985). Sections of 
DNA sequences may also be removed using standard techniques to permit preparation of 
truncated polypeptides. 

5 As used herein, the term "variant" comprehends nucleotide or amino acid sequences 

different from the specifically identified sequences, wherein one or more nucleotides or 
amino acid residues is deleted, substituted, or added. Variants may be naturally occurring 
allelic variants, or non-naturally occurring variants. Variant sequences (polynucleotide or 
polypeptide) preferably exhibit at least 75%, more preferably at least 80%, more preferably 

10 at least 90%, more preferably yet at least 95% and most preferably, at least 98% identity to a 
sequence of the present invention. The percentage identity is determined by aligning the two 
sequences to be compared as described below, determining the number of identical residues 
in the aligned portion, dividing that number by the total number of residues in the inventive 
(queried) sequence, and multiplying the result by 100. 

15 Polynucleotides and polypeptides having a specified percentage identity to a 

polynucleotide or polypeptide identified in one of SEQ ID NO: 1-190 thus share a high 
degree of similarity in their primary structure. In addition to a specified percentage identity 
to a polynucleotide or polypeptide of the present invention, variant polynucleotides and 
polypeptides preferably have additional structural and/or functional features in common with 

20 a polynucleotide of the present invention. Polynucleotides having a specified degree of 
identity to, or capable of hybridizing to, a polynucleotide of the present invention preferably 
additionally have at least one of the following features: (1) they contain an open reading 
frame, or partial open reading frame, encoding a polypeptide, or a functional portion of a 
polypeptide, having substantially the same functional properties as the polypeptide, or 

25 functional portion thereof, encoded by a polynucleotide in a recited SEQ ID NO: ; or (2) they 
contain identifiable domains in common. Similarly, polypeptides having a specified degree 
of identity to a polypeptide of the present invention preferably additionally have at least one 
of the following features: (1) they have substantially the same functional properties as the 
polypeptide in the recited SEQ ID NO:; or (2) they contain identifiable domains in common. 

30 Polynucleotide or polypeptide sequences may be aligned, and percentages of identical 

nucleotides or amino acids in. a specified region may be determined against another 
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polynucleotide or polypeptide, using computer algorithms that are publicly available. The 
BLASTN and FASTA algorithms, set to the default parameters described in the 
documentation and distributed with the algorithm, may be used for aligning and identifying 
the similarity of polynucleotide sequences. The alignment and similarity of polypeptide 
5 sequences may be examined using the BLASTP algorithm. BLASTX and FASTX 
algorithms compare nucleotide query sequences translated in all reading frames against 
polypeptide sequences. The FASTA and FASTX algorithms are described in Pearson and 
Lipman, Proc. Natl. Acad. Sci. USA 85:2444-2448, 1988; and in Pearson, Methods in 
Enzymol. 183:63-98, 1990. The FASTA software package is available from the University of 

10 Virginia by contacting the Assistant Provost for Research, University of Virginia, PO Box 
9025, Charlottesville, VA 22906-9025. The BLASTN software is available from the 
National Center for Biotechnology Information (NCBI), National Library of Medicine, 
Building 38A, Room 8N805, Bethesda, MD 20894. The BLASTN algorithm Version 2.0.11 
[Jan-20-2000] and Version 2.2.1 [Apr-13-2001] set to the default parameters described in the 

15 documentation and distributed with the algorithm, are preferred for use in the determination 
of polynucleotide variants according to the present invention. The use of the BLAST family 
of algorithms, including BLASTN, BLASTP and BLASTX, is described in the publication of 
Altschul et aU "Gapped BLAST and PSI-BLAST: a new generation of protein database 
search programs; 9 Nucleic Acids Res. 25:3389-3402, 1997. 

20 The following running parameters are preferred for determination of alignments and 

similarities using BLASTN that contribute to the E values and percentage identity for 
polynucleotides: Unix running command with the following default parameters: blastall -p 
blastn -d embldb -e 10 -G 0 -E 0 -r 1 -v 30 -b 30 -i queryseq -o results; and parameters are: 
-p Program Name [String]; -d Database [String]; -e Expectation value (E) [Real]; -G Cost 

25 to open a gap (zero invokes default behavior) [Integer]; -E Cost to extend a gap (zero 
invokes default behavior) [Integer]; -r Reward for a nucleotide match (BLASTN only) 
[Integer]; -v Number of one-line descriptions (V) [Integer]; -b Number of alignments to 
show (B) [Integer]; -i Query File [File In]; -o BLAST report Output File [File Out] 
Optional. 

30 The following running parameters are preferred for determination of alignments and 

similarities using BLASTP that contribute to the E values and percentage identity of 
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polypeptide sequences: blastall -p blastp -d swissprotdb -e 10 -GO -E 0 -v 30 -b 30 -i 
queryseq -o results; the parameters are: -p Program Name [String]; -d Database [String]; -e 
Expectation value (E) [Real]; -G Cost to open a gap (zero invokes default behavior) 
[Integer]; -E Cost to extend a gap (zero invokes default behavior) [Integer]; -v Number of 
5 one-line descriptions (v) [Integer]; -b Number of alignments to show (b) [Integer]; -I Query 
File [File In]; -o BLAST report Output File [File Out] Optional. 

The "hits" to one or more database sequences by a queried sequence produced by 
BLASTN, BLASTP, FASTA, or a similar algorithm, align and identify similar portions of 
sequences. The hits are arranged in order of the degree of similarity and the length of 

10 sequence overlap. Hits to a database sequence generally represent an overlap over only a 
fraction of the sequence length of the queried sequence. 

As noted above, the percentage identity of a polynucleotide or polypeptide sequence 
is determined by aligning polynucleotide and polypeptide sequences using appropriate 
algorithms, such as BLASTN or BLASTP, respectively, set to default parameters; identifying 

15 the number of identical nucleic or amino acids over the aligned portions; dividing the number 
of identical nucleic or amino acids by the total number of nucleic or amino acids of the 
polynucleotide or polypeptide of the present invention; and then multiplying by 100 to 
determine the percentage identity. By way of example, a queried polynucleotide having 220 
nucleic acids has a hit to a polynucleotide sequence in the EMBL database having 520 

20 nucleic acids over a stretch of 23 nucleotides in the alignment produced by the BLASTN 
algorithm using the default parameters. The 23-nucleotide hit includes 21 identical 
nucleotides, one gap and one different nucleotide. The percentage identity of the queried 
polynucleotide to the hit in the EMBL database is thus 21/220 times 100, or 9.5%. The 
percentage identity of polypeptide sequences may be determined in a similar fashion. 

25 The BLASTN and BLASTX algorithms also produce "Expect" values for 

polynucleotide and polypeptide alignments. The Expect value (E) indicates the number of 
hits one can "expect" to see over a certain number of contiguous sequences by chance when 
searching a database of a certain size. The Expect value is used as a significance threshold 
for determining whether the hit to a database indicates true similarity. For example, an E 

30 value of 0.1 assigned to a polynucleotide hit is interpreted as meaning that in a database of 
the size of the EMBL database, one might expect to see 0.1 matches over the aligned portion 
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of the sequence with a similar score simply by chance. By this criterion, the aligned and 
matched portions of the sequences then have a probability of 90% of being related. For 
sequences having an E value of 0.01 or less over aligned and matched portions, the 
probability of finding a match by chance in the EMBL database is 1% or less using the 
5 BLASTN algorithm. E values for polypeptide sequences may be determined in a similar 
fashion using various polypeptide databases, such as the SwissProt database. 

According to one embodiment, "variant" polynucleotides and polypeptides, with 
reference to each of the polynucleotides and polypeptides of the present invention, preferably 
comprise sequences having the same number or fewer nucleotides or amino acids than each 

10 of the polynucleotides or polypeptides of the present invention and producing an E value of 
0.01 or less when compared to the polynucleotide or polypeptide of the present invention. 
That is, a variant polynucleotide or polypeptide is any sequence that has at least a 99% 
probability of being related to the polynucleotide or polypeptide of the present invention, 
measured as having an E value of 0.01 or less using the BLASTN or BLASTX algorithms set 

15 at the default parameters. According to a preferred embodiment, a variant polynucleotide is a 
sequence having the same number or fewer nucleic acids than a polynucleotide of the present 
invention that has at least a 99% probability of being related to the polynucleotide of the 
present invention, measured as having an E value of 0.01 or less using the BLASTN 
algorithm set at the default parameters. Similarly, according to a preferred embodiment, a 

20 variant polypeptide is a sequence having the same number or fewer amino acids than a 
polypeptide of the present invention that has at least a 99% probability of being related as the 
polypeptide of the present invention, measured as having an E value of 0.01 or less using the 
BLASTP algorithm set at the default parameters. 

In an alternative embodiment, variant polynucleotides are sequences that hybridize to 

25 a polynucleotide of the present invention under stringent conditions. Stringent hybridization 
conditions for determining complementarity include salt conditions of less than about 1 M, 
more usually less than about 500 mM, and preferably less than about 200 mM. 
Hybridization temperatures can be as low as 5°C, but are generally greater than about 22°C, 
more preferably greater than about 30°C, and most preferably greater than about 37°C. 

30 Longer DNA fragments may require higher hybridization temperatures for specific 
hybridization. Since the stringency of hybridization may be affected by other factors such as 
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probe composition, presence of organic solvents, and extent of base mismatching, the 
combination of parameters is more important than the absolute measure of any one alone. 
An example of "stringent conditions" is prewashing in a solution of 6X SSC, 0.2% SDS; 
hybridizing at 65°C, 6X SSC, 0.2% SDS overnight; followed by two washes of 30 minutes 
5 each in IX SSC, 0.1% SDS at 65°C and two washes of 30 minutes each in 0.2X SSC, 0.1% 
SDS at 65°C. 

The present invention also encompasses polynucleotides that differ from the disclosed 
sequences but that, as a consequence of the discrepancy of the genetic code, encode a 
polypeptide having similar enzymatic activity to a polypeptide encoded by a polynucleotide 

10 of the present invention. Thus, polynucleotides comprising sequences that differ from the 
polynucleotide sequences recited in SEQ ID NO: 1-62 and 125-162, or complements, reverse 
sequences, or reverse complements of those sequences, as a result of conservative 
substitutions are contemplated by and encompassed within the present invention. 
Additionally, polynucleotides comprising sequences that differ from the polynucleotide 

15 sequences recited in SEQ ID NO: 1-62 and 125-162, or complements, reverse complements 
or reverse sequences thereof, as a result of deletions and/or insertions totaling less than 10% 
of the total sequence length are also contemplated by and encompassed within the present 
invention. Similarly, polypeptides comprising sequences that differ from the polypeptide 
sequences recited in SEQ ID NO: 63-124 and 163-190 as a result of amino acid substitutions, 

20 insertions, and/or deletions totaling less than 10% of the total sequence length are 
contemplated by and encompassed within the present invention, provided the variant 
polypeptide has activity in a lignin, fructan or tannin biosynthetic pathway. 

In another aspect, the present invention provides genetic constructs comprising, in the 
5 '-3' direction, a gene promoter sequence; an open reading frame coding for at least a 

25 functional portion of a polypeptide of the present invention; and a gene termination sequence. 
The open reading frame may be orientated in either a sense or anti-sense direction. For 
applications where amplification of lignin, fructan or tannin synthesis is desired, the open 
reading frame may be inserted in the construct in a sense orientation, such that 
transformation of a target organism with the construct will lead to an increase in the number 

30 of copies of the gene and therefore an increase in the amount of enzyme. When down- 
regulation of lignin, fructan or tannin synthesis is desired, the open reading frame may be 
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inserted in the construct in an anti-sense orientation, such that the RNA produced by 
transcription of the polynucleotide is complementary to the endogenous mRNA sequence. 
This, in turn, will result in a decrease in the number of copies of the gene and therefore a 
decrease in the amount of enzyme. Alternatively, regulation may be achieved by inserting 
5 appropriate sequences or subsequences (e.g., DNA or RNA) in ribozyme constructs. 

Genetic constructs comprising a non-coding region of a gene coding for a polypeptide 
of the present invention, or a nucleotide sequence complementary to a non-coding region, 
together with a gene promoter sequence and a gene termination sequence, are also provided. 
As used herein the term "non-coding region" includes both transcribed sequences which are 

10 not translated, and non-transcribed sequences within about 2000 base pairs 5' or 3' of the 
translated sequences or open reading frames. Examples of non-coding regions which may be 
usefully employed in the inventive constructs include introns and 5'- non-coding leader 
sequences. Transformation of a target plant with such a genetic construct may lead to a 
reduction in the amount of lignin, fructan or tannin synthesized by the plant by the process of 

15 cosuppression, in a manner similar to that discussed, for example, by Napoli et al, Plant Cell 
2:279-290, 1990; and de Carvalho Niebel et al, Plant Cell 7:347-358, 1995. 

The genetic constructs of the present invention further comprise a gene promoter 
sequence and a gene termination sequence, operably linked to the polynucleotide to be 
transcribed, which control expression of the gene. The gene promoter sequence is generally 

20 positioned at the 5' end of the polynucleotide to be transcribed, and is employed to initiate 
transcription of the polynucleotide. Gene promoter sequences are generally found in the 
5' non-coding region of a gene but they may exist in introns (Luehrsen, Mol Gen. Genet. 
225:81-93, 1991). When the construct includes an open reading frame in a sense orientation, 
. the gene promoter sequence also initiates translation of the open reading frame. For genetic 

25 constructs comprising either an open reading frame in an anti-sense orientation or a non- 
coding region, the gene promoter sequence consists only of a transcription initiation site 
having a RNA polymerase binding site. 

A variety of gene promoter sequences which may be usefully employed in the genetic 
constructs of the present invention are well known in the art. The promoter gene sequence, 

30 and also the gene termination sequence, may be endogenous to the target plant host or may 
be exogenous, provided the promoter is functional in the target host. For example, the 
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promoter and termination sequences may be from other plant species, plant viruses, bacterial 
plasmids and the like. Preferably, gene promoter and termination sequences are from the 
inventive sequences themselves. 

Factors influencing the choice of promoter include the desired tissue specificity of the 
5 construct, and the timing of transcription and translation. For example, constitutive 
promoters, such as the 35S Cauliflower Mosaic Virus (CaMV 35S) promoter, will affect the 
activity of the enzyme in all parts of the plant. Use of a tissue specific promoter will result in 
production of the desired sense or anti-sense RNA only in the tissue of interest. With DNA 
constructs employing inducible gene promoter sequences, the rate of RNA polymerase 

10 binding and initiation can be modulated by external stimuli, such as light, heat, anaerobic 
stress, alteration in nutrient conditions and the like. Temporally regulated promoters can be 
employed to effect modulation of the rate of RNA polymerase binding and initiation at a 
specific time during development of a transformed cell. Preferably, the original promoters 
from the enzyme gene in question, or promoters from a specific tissue-targeted gene in the 

15 organism to be transformed, such as Lolium or Festuca, are used. Grass promoters different 
from the original gene may also be usefully employed in the inventive genetic constructs in 
order to prevent feedback inhibition. For example, the fructosyltransferase gene will be 
regulated by sucrose sensing systems; therefore removing the gene from under control of its 
normal promoter allows the gene to be active all the time. Other examples of gene promoters 

20 which may be usefully employed in the present invention include, mannopine synthase 
(mas), octopine synthase (ocs) and those reviewed by Chua et aL, Science 244:174-181, 
1989. 

The gene termination sequence, which is located 3' to the polynucleotide to be 
transcribed, may come from the same gene as the gene promoter sequence or may be from a 
25 different gene. Many gene termination sequences known in the art may be usefully 
employed in the present invention, such as the 3' end of the Agrobacterium tumefaciens 
nopaline synthase gene. However, preferred gene terminator sequences are those from the 
original enzyme gene or from the target species to be transformed. 

The genetic constructs of the present invention may also contain a selection marker 
30 that is effective in plant cells, to allow for the detection of transformed cells containing the 
inventive construct. Such markers, which are well known in the art, typically confer 
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resistance to one or more toxins. One example of such a marker is the NPTII gene whose 
expression results in resistance to kanamycin or hygromycin, antibiotics which are usually 
toxic to plant cells at a moderate concentration (Rogers et ah, in Weissbach A andH, eds., 
Methods for Plant Molecular Biology, Academic Press Inc.: San Diego, CA, 1988). 
5 Alternatively, the presence of the desired construct in transformed cells can be determined by 
means of other techniques well known in the art, such as Southern and Western blots. 

Techniques for operatively linking the components of the inventive genetic constructs 
are well known in the art and include the use of synthetic linkers containing one or more 
restriction endonuclease sites as described, for example, by Sambrook et ah, (Molecular 

10 cloning: a laboratory manual, CSHL Press: Cold Spring Harbor, NY, 1989). The genetic 
construct of the present invention may be linked to a vector having at least one replication 
system, for example, E. colt, whereby after each manipulation, the resulting construct can be 
cloned and sequenced and the correctness of the manipulation determined. 

The genetic constructs of the present invention may be used to transform a variety of 

15 plants, both monocotyledonous (e.g., grasses, maize/corn, grains, oats, rice, sorghum, millet, 
rye, sugar cane, wheat and barley), dicotyledonous (e.g., Arabidopsis, tobacco, legumes, 
alfalfa, oaks, eucalyptus, maple), and gymnosperms. In a preferred embodiment, the 
inventive genetic constructs are employed to transform grasses. Preferably the target plant is 
selected from the group consisting of Lolium and Festuca species, most preferably from the 

20 group consisting of Lolium perenne and Festuca arundinacea. Other plants that may be 
usefully transformed with the inventive genetic constructs include other species of ryegrass 
and fescue, including, but not limited to Lolium multiflorum (Italian ryegrass), Lolium 
hybridum (hybrid ryegrass), Lolium rigidum (Wimerra grass), Lolium temulentum (darnel), 
Festuca rubra (red fescue) and Festuca pratensis (meadow fescue). As discussed above, 

25 transformation of a plant with a genetic construct of the present invention will produce a 
modified lignin, fructan or tannin content in the plant. 

The production of RNA in target cells may be controlled by choice of the promoter 
sequence, or by selecting the number of functional copies or the site of integration of the 
polynucleotides incorporated into the genome of the target organism. A target plant may be 

30 transformed with more than one construct of the present invention, thereby modulating the 
lignin, fructan and/or tannin bio synthetic pathways by affecting the activity of more than one 
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enzyme, affecting enzyme activity in more than one tissue or affecting enzyme activity at 
more than one expression time. Similarly, a construct may be assembled containing more 
than one open reading frame coding for an enzyme encoded by a polynucleotide of the 
present invention or more than one non-coding region of a gene coding for such an enzyme. 
5 The polynucleotides of the present invention may also be employed in combination with 
other known sequences encoding enzymes involved in the lignin, fructan and/or tannin 
biosynthetic pathways. In this manner, more than one biosynthetic pathway may be 
modulated, or a lignin, fructan or tannin biosynthetic pathway may be added to a plant to 
produce a plant having an altered phenotype. 

10 Techniques for stably incorporating genetic constructs into the genome of target 

plants are well known in the art and include Agrohacterium tumefaciens mediated 
introduction, electroporation, protoplast fusion, injection into reproductive organs, injection 
into immature embryos, high velocity projectile introduction and the like. The choice of 
technique will depend upon the target plant to be transformed. For example, dicotyledonous 

15 plants and certain monocots and gymnosperms may be transformed by Agrohacterium Ti 
plasmid technology, as described, for example by Bevan, Nucleic Acid Res. 12:8711-8721, 
1984. Targets for the introduction of the genetic constructs of the present invention include 
tissues, such as leaf tissue, disseminated cells, protoplasts, seeds, embryos, meristematic 
regions; cotyledons, hypocotyls, and the like. Transformation techniques which may be 

20 usefully employed in the inventive methods include those taught by Ellis et aU Plant Cell 
Reports, 8:16-20, 1989; Wilson et aU Riant Cell Reports 7:704-707, 1989; Tautorus et ah, 
Theor. AppL Genet. 78:531-536, 198; ffiei et al, Plant J. 6:271-282, 1994; and Ishida et al, 
Nature Biotechnol 14:745-750, 1996; US Patent 5,591,616; and European Patent Publication 
EP 672 752 AL Once the cells are transformed, cells having the inventive DNA construct 

25 incorporated in their genome may be selected by means of a marker, such as the kanamycin 
resistance marker discussed above. Transgenic cells may then be cultured in an appropriate 
medium to regenerate whole plants, using techniques well known in the art. In the case of 
protoplasts, the cell wall is allowed to reform under appropriate osmotic conditions. In the 
case of seeds or embryos, an appropriate germination or callus initiation medium is 

30 employed. For explants, an appropriate regeneration medium is used. Regeneration of plants 
is well established for many species. The resulting transformed plants may be reproduced 
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sexually or asexually, using methods well known in the art, to give successive generations of 
transgenic plants. 

Polynucleotides of the present invention may also be used to specifically suppress 
gene expression by methods that operate post-transcriptionally to block the synthesis of 
5 products of targeted genes, such as RNA interference (RNAi), and quelling. For a review of 
techniques of gene suppression see Science, 288:1370-1372, 2000. Exemplary gene 
silencing methods are also provided in WO 99/49029 and WO 99/53050. Posttranscriptional 
gene silencing is brought about by a sequence-specific RNA degradation process which 
results in the rapid degradation of transcripts of sequence-related genes. Studies have 

10 provided evidence that double-stranded RNA may act as a mediator of sequence-specific 
gene silencing (see, e.g., review by Montgomery and Fire, Trends in Genetics, 14: 255-258, 
1998). Gene constructs that produce transcripts with self-complementary regions are 
particularly efficient at gene silencing. A unique feature of this posttranscriptional gene 
silencing pathway is that silencing is not limited to the cells where it is initiated. The gene- 
. 15 silencing effects may be disseminated to other parts of an organism and even transmitted 
through the germ line to several generations. 

The polynucleotides of the present invention may be employed to generate gene 
silencing constructs and or gene-specific self-complementary RNA sequences that can be 
delivered by conventional art-known methods to plant tissues, such as forage grass tissues. 

20 Within genetic constructs, sense and antisense sequences can be placed in regions flanking an 
intron sequence in proper splicing orientation with donor and acceptor splicing sites, such 
that intron sequences are removed' during processing of the transcript and sense and antisense 
sequences, as well as splice junction sequences, bind together to form double-stranded RNA. 
Alternatively, spacer sequences of various lengths may be employed to separate self- 

25 complementary regions of sequence in the construct. During processing of the gene 
construct transcript, intron sequences are spliced-out, allowing sense and anti-sense 
sequences, as well as splice junction sequences, to bind forming double-stranded RNA. 
Select ribonucleases bind to and cleave the double-stranded RNA, thereby initiating the 
cascade of events leading to degradation of specific mRNA gene sequences, and silencing 

30 specific genes. Alternatively, rather than using a gene construct to express the self- 
complementary RNA sequences, the gene-specific double-stranded RNA segments are 
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delivered to one or more targeted areas to be internalized into the cell cytoplasm to exert a 
gene silencing effect. Gene silencing RNA sequences comprising the polynucleotides of the 
present invention are useful for creating genetically modified plants with desired phenotypes 
as well as for characterizing genes (e.g., in high-throughput screening of sequences), and 
5 studying their functions in intact organisms. 
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Example 1 

Isolation of cDNA Sequences from L. perenne and 

K AR XJNDINACEA CDNA LIBRARIES 



L. perenne and F. arundinacea cDNA expression libraries were constructed and 
screened as follows. Tissue was collected from L. perenne and F. arundinacea during winter 
and spring, and snap-frozen in liquid nitrogen. The tissues collected include those obtained 
from leaf blades, leaf base, pseudostem, floral stems, inflorescences, roots and stem. Total 
15 RNA was isolated from each tissue type using TRIzol Reagent (BRL Life Technologies, 
Gaithersburg, MD). mRNA from each tissue type was obtained using a Poly(A) Quik 
mRNA isolation kit (Stratagene, La Jolla, CA), according to the manufacturer's 
specifications. cDNA expression libraries were constructed from the purified mRNA by 
reverse transcriptase synthesis followed by insertion of the resulting cDNA in Lambda ZAP 
20 using a ZAP Express cDNA Synthesis Kit (Stratagene, La Jolla, CA), according to the 
manufacturer's protocol. The resulting cDNA clones were packaged using a Gigapack H 
Packaging Extract (Stratagene, La Jolla, CA) employing 1 fil of sample DNA from the 5 /xl 
ligation mix. Mass excision of the libraries was done using XLl-Blue MRF cells and 
XLOLR cells (Stratagene, La Jolla, CA) with ExAssist helper phage (Stratagene, La Jolla, 
25 CA). The excized phagemids were diluted with NZY broth (Gibco BRL, Gaithersburg, MD) 
and plated out onto LB-kanamycin agar plates containing 5-bromo-4-chloro-3-indolyl-beta- 
D-galactosidase (X-gal) and isopropylthio-beta-galactoside (IPTG). Of the colonies plated 
and picked for DNA preparations, the large majority contained an insert suitable for 
sequencing. Positive colonies were cultured in NZY broth with kanamycin and DNA was 
30 purified following standard protocols. Agarose gel at 1% was used to screen sequencing 
templates for chromosomal contamination. Dye terminator sequences were prepared using a 
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Biomek 2000 robot (Beckman Coulter Inc., Fullerton, CA) for liquid handling and DNA 
amplification using a 9700 PGR machine (Perkin Elmer/Applied Biosystems, Foster City, 
CA) according to the manufacturer's protocol. 

The DNA sequences for positive clones were obtained using a Perkin Elmer/Applied 
5 Biosystems Division Prism 377 sequencer. cDNA clones were sequenced from the 5' end. 
The polynucleotide sequences identified as SEQ ID NO: 4, 6, 11, 127, 128 and 132 were 
identified from L. perenne leaf cDNA expression libraries; the polynucleotide sequences 
identified as SEQ ID NO: 1, 14, 15, 26, 32, 36, 38, 41, 49, 125, 134, 141, 144, 147, and 150 
were identified from L. perenne vegetative stem cDNA expression libraries; the 

10 polynucleotide sequences identified as SEQ ID NO: 17, 22, 25, 138, and 140 were identified 
from L. perenne leaf and pseudostem cDNA expression libraries; the polynucleotide 
sequences identified as SEQ ID NO: 43, 57, 61, 157, and 161 were identified from L. 
perenne pseudostem cDNA expression libraries; the polynucleotide sequences identified as 
SEQ ID NO: 10, 12, 28, 30, 34, 44, 60, 131, 133, 142, 143, 145, 151, and 160 were identified 

15 from L. perenne floral stem cDNA expression libraries; the polynucleotide sequences 
identified as SEQ ID NO: 8, 18, 46, 52, 53, 55, 59, 136, 152, 155, 156, 159, and 162 were 
identified from L. perenne stem cDNA expression libraries; the polynucleotide sequences 
identified as SEQ ID NO: 51 and 154 were identified from a L. perenne root cDNA 
expression library; the polynucleotide sequences identified as SEQ ID NO: 24, 27 and 139 

20 were identified from L, perenne leaf blade cDNA expression libraries; the polynucleotide 
sequences identified as SEQ ID NO: 9, 37, 39, 40, 45, 130, 148, and 149 were identified 
from F. arundinacea basal leaf cDNA expression libraries; the polynucleotide sequences 
identified as SEQ ID NO: 19, 21, 29, 33, 35, 47, 48, and 153 were identified from F 
arundinacea combined day 3 and day 6 basal leaves cDNA expression libraries; the 

25 polynucleotide sequence identified as SEQ ID NO: 54 was identified from a F. arundinacea 
combined day 3 and day 6 leaves cDNA expression library; the polynucleotide sequence 
identified as SEQ ID NO: 56 was identified from a F. arundinacea inflorescence cDNA 
expression library; the polynucleotide sequences identified as SEQ ID NO: 20 and 137 were 
identified from a subtracted F. arundinacea leaf blade cDNA expression library; the 

30 polynucleotide sequences identified as SEQ ID NO: 7, 23, 42, 50, 62, and 129 were 
identified from F. arundinacea pseudostem cDNA expression libraries; the polynucleotide 
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sequences identified as SEQ ID NO: 2, 13, 16 and 135 were identified from F. arundinacea 
leaf cDNA expression libraries; and the polynucleotide sequences identified as SEQ ID NO: 
3, 5, 31, and 126 were identified from a F. arundinacea inflorescence day 0 cDNA 
expression library. 

5 

BLASTN Polynucleotide Analysis 

The isolated cDNA sequences were compared to sequences in the EMBL DNA 
database using the computer algorithm BLASTN. Comparisons of DNA sequences provided 
in SEQ ID NOS: 1-62 to sequences in the EMBL DNA database were made as of October 

10 19, 2001 using BLASTN algorithm Version 2.0.11 [Jan-20-2000], and the following Unix 
running command: blastall -p blastn -d embldb -e 10 -GO ~E0 -r 1 -v 30 -b 30 -i queryseq 
-o. Comparisons of DNA sequences provided in SEQ ID NOS: 125-162 to sequences in the 
EMBL DNA database were made using BLASTN algorithm Version 2.2.1 [Apr- 13-2001], 
and the following Unix running command: blastall -p blastn -d embldb -F F-e 10 -GO -E0 

15 -r 1 - v 2 -b 2 -i queryseq -o. 

The sequences of SEQ ID NO: 4-6, 9-11, 17-19, 21-26, 33, 44, 45, 48, 49, 51-55, 59, 
60, 130-132, 136, 139, 146, 151, 154-156, 159, and 162 were determined to have less than 
50% identity to sequences in the EMBL database using the computer algorithm BLASTN, as 
described above. The sequences of SEQ ID NO: 2, 3, 7, 8, 14, 16, 36,-38, 46, 47, 50, 56-58, 

20 61, 129, 135, 137, 138, 152, 153, 157, 158, 160 and 161 were determined to have less than 
75% identity to sequences in the EMBL database using the computer algorithm BLASTN, as 
described above. The sequences of SEQ ID NOS: 1, 12, 13, 15, 20, 28, 31, 32, 35, 40 62, 
125-128, 133, 134, 142, 144 and 147 were determined to have less than 90% identity to 
sequences in the EMBL database using the computer algorithm BLASTN, as described 

25 above. Finally, the sequences of SEQ ID NOS: 29, 30, 39, 41-43, 141, 143, 148, and 149 
were determined to have less than 98% identity to sequences in the EMBL database using the 
computer algorithm BLASTN, as described above. 

BLASTP Polypeptide Analysis 
30 The protein sequences corresponding to the isolated cDNA sequences were compared 

to sequences in the SwissProt/Trembl protein database using the computer algorithm 
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BLASTP. Comparisons of protein sequences provided in SEQ ID NOS: 63-124 to sequences 
in the SwissProt/Trembl protein database were made as of October 19, 2001 using BLASTP 
algorithm Version 2.0.11 [Jan-20-2000], and the following Unix running command: blastall 
-p blastp -dstdb-e 10 ~G0 -E0 -v 30 -b 30 -i queryseq -o. Comparisons of protein 
5 sequences provided in SEQ ID NOS: 163-190 to sequences in the SwissProt/Trembl protein 
database were made using BLASTP algorithm Version 2.2.1 [Apr- 13-2001], and the 
following Unix running command: blastall -p blastp -d stdb -FF-e 10 -GO -E0 -v 2 -b 2 - 
i queryseq -o. 

The sequences of SEQ ID NOS: 65-68, 72, 73, 78, 80, 81, 84, 85, 87, 88, 106, 107, 
10 110,111, 113-115, 117, 118 and 121 were determined to have less than 50% identity to 
sequences in the SwissProt/Trembl database using the computer algorithm BLASTP, as 
described above. The sequences of SEQ ID NOS: 71, 79, 82, 83, 86, 95, 98-100, 112, 116, 
120, 122-124, 167, 168, 171-174, 185, 188, and 190 were determined to have less than 75% 
identity to sequences in the SwissProt/Trembl database using the computer algorithm 
15 BLASTP, as described above. The sequences of SEQ ID NOS: 63, 64, 69, 70, 74-77, 90, 91, 
93, 94, 97, 101, 102, 104, 108, 109, 119, 175, 183, 187, and 189 were determined to have 
less than 90% identity to sequences in the SwissProt/Trembl database using the computer 
algorithm BLASTP, as described above. Finally, the sequences of SEQ ID NOS: 89, 92, 96, 
103, 105, 163-165, 169, 170, 177, 179, 181, 184, and 186 were determined to have less than 
20 98% identity to sequences in the SwissProt/Trembl database using the computer algorithm 
BLASTP, as described above. 

BLASTX Polynucleotide Analysis 

The isolated cDNA sequences were compared to sequences in the SwissProt/Trembl 

25 protein database using the computer algorithm BLASTX. Comparisons of DNA sequences 
provided in SEQ ID NOS: 1-62 to sequences in the SwissProt/Trembl protein database were 
made as of October 19, 2001 using BLASTX algorithm Version 2.0.11 [Jan-20-2000], and 
the following Unix running command: blastall -p blastx -dstdb ~e 10 -GO -E0 -v 30 -b 30 
-i queryseq -o. Comparisons of DNA sequences provided in SEQ ID NOS: 1-62 to 

30 sequences in the SwissProt/Trembl protein database were made using BLASTX algorithm 
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Version 2.2.1 [Apr-13-2001], and the following Unix running command: blastall -p blastx - 
d stdb -F F -e 10 -GO -E0 -v 2 -b 2 -i queryseq -o. 

The sequences of SEQ ID NOS: 11, 44, 45, 48, 49, 51, 52, 55, 130, 132, 155, 156, 
and 162 were determined to have less than 50% identity to sequences in the 
5 SwissProt/Trembl database using the computer algorithm BLASTX, as described above. The 
sequences of SEQ ID NOS: 3-10, 16-26, 33, 36-38, 40-43, 50, 53, 54, 56, 58-62, 129, 131, 
135-139, 146, 150, 151, 154, and 158-161 were determined to have less than 75% identityto 
sequences in the SwissProt/Trembl database using the computer algorithm BLASTX, as 
described above. The sequences of SEQ ID NOS: 1, 2, 12-15, 27, 28-32, 34, 35, 39, 46, 47, 

10 57, 125-128, 133, 134, 141-145, 147-149, 152, 153, and 157 were determined to have less 
than 90% identity to sequences in the SwissProt/Trembl database using the computer 
algorithm BLASTX, as described above. Finally, the sequence of SEQ ID NO: 140 was 
determined to have less than 98% identity to sequences in the SwissProt/Trembl database 
using the computer algorithm BLASTX, as described above. 

15 The location of open reading frames (ORFs), by nucleotide position, contained within 

the sequences of SEQ ID NO: 1-62 and 125-162, and the corresponding amino acid 
sequences are provided in Table 2 below. SEQ ID NO: 1-8, 10-15, 17, 19, 21, 23-25, 28-52, 
54-59, 61-62 and 125-162 are believed to contain full-length ORFs. 

20 TABLE 2 



POLYNUCLEOTIDE 
SEQ ID NO: 


ORF 


POLYPEPTIDE 
SEQ ID NO: 


1 


56-2,020 


63 


2 


64-2,010 


64 


3 


64-1,926 


65 


4 


74-1,945 


66 


5 


40-1,911 


67 


6 


79-1,938 


68 


7 


246-1,514 


69 


8 


264-1,532 


70 


9 


[ 84-3,272 


71 


10 


73-3,297 


72 


11 


129-2,942 


73 


12 


46-2,472 


74 


13 


113-2,539 


75 


L 14 


61-2,505 


76 
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POLYNUCLEOTIDE 


ORF 


POLYPEPTIDE 


SEO ID NO: 




SEQ ID NO: 


15 


103-2,253 


77 


16 


3-1,439 


78 


17 


26-1,777 


79 


18 


2-1,174 


80 


19 


59-1,852 


81 


20 


2-1,201 


82 


21 


1-1,779 


83 


22 


198-1,097 


84 


23 


27-1,772 


85 


24 


36-1,802 


86 


25 


78-2,084 


87 


26 


2-1,423 


88 


27 


3-1,622 


89 


28 


85-1,764 


90 


29 


72-1,751 


91 


30 


127-1,800 


92 


31 


137-1,810 


93 


32 


62-1,567 


94 


33 


80-1,597 


95 


34 


32-1,117 


96 


35 


86-1,171 


97 


36 


55-852 


98 


37 


75-872 


99 


38 


149-1,240 


100 


39 


90-1,118 


101 


40 


28-1,110 


102 


41 


66-1,148 


103 


42 


64-1,146 


104 


43 


85-1,170 


105 


44 


88-1,683 


106 


45 


93-1,721 


107 


46 


111-2,246 


108 


47 


144-2,285 


109 


48 


22-993 


11U 


49 


4-1,038 


111 


50 


87-1,067 


112 


51 


59-1,135 


113 


52 


18-1,052 


114 


53 


1-882 


115 


54 


80-1,015 


116 


55 


322-1,014 


117 


56 


172-762 


118 


57 


118-1,299 


119 
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POLYNUCLEOTIDE 
SEQ ID NO: 


ORF 


POLYPEPTIDE 
SEQ ID NO: 


58 


5-595 


120 


59 


14-1,003 


121 


60 


1-987 


122 


61 


65-1,174 


123 


62 


103-1,245 


124 


125 


55-2,019 


163 


126 


63-1,925 


164 


127 


73-1,944 


165 


128 


71-1,930 


166 


131 


72-3,299 


167 


132 


134-2,950 


168 


133 


45-2,471 


169 


134 


65-2,512 


170 


135 


74-1,819 


171 


136 


170-1,855 


172 


137 


28-1,770 


173 


138 


26-1,733 


174 


139 


35-1,801 


175 


140 


71-2,083 


176 


141 


63-1,607 


177 


143 


126-1,799 


178 


144 


61-1,566 


179 


145 


67-1,152 


180 


147 


148-1,239 


lol 


149 


27-1,109 


182 


151 


87-1,718 


183 


153 


143-2,284 


184 


156 


46-1,017 


185 


157 


117-1,313 


186 


158 


81-1,193 


187 


159 


r 12-1,001 


188 


160 


26-1,018 


189 


162 


50-1,027 


190 



SEQ ID NO: 125 and 163 are related to SEQ ID NO: 1 and 63, respectively; SEQ ID 
NO: 126 and 164 are related to SEQ ID NO: 3 and 65, respectively; SEQ ID NO: 127 and 
165 are related to SEQ ID NO: 4 and 66, respectively; SEQ ID NO: 128 and 166 are related 
5 to SEQ ID NO: 6 and 68, respectively; SEQ ID NO: 129 is an extended sequence of SEQ ID 
NO: 7; SEQ ID NO: 130 is an extended sequence of SEQ ID NO: 9; SEQ ID NO: 131 and 
167 are related to SEQ ED NO: 10 and 72, respectively; SEQ ID NO: 132 and 168 are related 
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to SEQ ID NO: 1 1 and 73, respectively; SEQ ID NO: 133 and 169 are related to SEQ ID NO: 
12 and 74, respectively; SEQ ID NO: 134 and 170 are related to SEQ ID NO: 14 and 76, 
respectively; SEQ ID NO: 135 and 171 are full-length sequences of SEQ ID NO: 16 and 78, 
respectively; SEQ ID NO: 136 and 172 are full-length sequences of SEQ ID NO: 18 and 80, 
5 respectively; SEQ ID NO: 137 and 173 are related to SEQ ID NO: 20 and 82, respectively; 
SEQ ID NO: 138 and 174 are full-length sequences of SEQ ID NO: 22 and 84, respectively; 
SEQ ID NO: 139 and 175 are related to SEQ ID NO: 24 and 86, respectively; SEQ ID NO: 
140 and 176 are related to SEQ ID NO: 25 and 87, respectively; SEQ ID NO: 141 and 177 
are full-length sequences of SEQ ED NO: 26 and 88, respectively; SEQ ID NO: 142 is related 

10 to SEQ ID NO: 28 and encodes the same amino acid sequence; SEQ ID NO: 143 and 178 are 
related to SEQ ID NO: 30 and 92, respectively; SEQ ID NO: 144 and 179 are related to SEQ 
ID NO: 32 and 94, respectively; SEQ ID NO: 145 and 180 are full-length sequences of SEQ 
ID NO: 34 and 96, respectively; SEQ ID NO: 146 is related to SEQ ID NO: 36 and encodes 
the same amino acid sequence; SEQ ID NO: 147 and 181 are related to SEQ ID NO: 38 and 

15 100, respectively; SEQ ID NO: 148 is related to SEQ ID NO: 39, and encodes the same 
amino acid sequence; SEQ ED NO: 149 and 182 are related to SEQ ID NO: 40 and 102, 
respectively; SEQ ID NO: 150 is related to SEQ ED NO: 41 and encodes the same amino acid 
sequence; SEQ ID NO: 151 and 183 is related to SEQ ID NO: 44 and 106, respectively; SEQ 
ED NO: 152 is related to SEQ ID NO: 46, and encodes the same amino acid sequence; SEQ 

20 ID NO: 153 and 184 are related to SEQ ID NO: 47 and 109, respectively; SEQ ID NO: 154 is 
related to SEQ ID NO: 51, and encodes the same amino acid sequence; SEQ ID NO: 155 is 
related to SEQ ID NO: 52, and encodes the same amino acid sequence; SEQ ID NO: 156 and 
185 are full-length sequences of SEQ ED NO: 53 and 115, respectively; SEQ ED NO: 162 and 
190 are variants of SEQ ID NO: 156 and 185, respectively, with a difference in the 5' region 

25 of SEQ ED NO: 156 and 162; SEQ NO: 157 and 186 are related to SEQ ID NO: 57 and 119, 
respectively; SEQ ED NO: 158 and 187 are related to SEQ ID NO: 58 and 120, respectively; 
SEQ ID NO: 159 and 188 are full-length sequences of SEQ ID NO: 59 and 121, respectively; 
SEQ ID NO: 160 and 189 are full-length sequences of SEQ ED NO: 60 and 122, respectively; 
and SEQ ID NO: 161 is related to SEQ ID NO: 61 and encodes the same amino acid 

30 sequence. 
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Example 2 

Use of Sucrose Phosphate Phosphatase to Dephosphorylate Sucrose-6-Phosphate 

The F. arundinacea and L. perenne FaSPP and LpSPP genes (SEQ ID NO: 7 and 8, 
5 respectively) share amino acid sequence identity with sucrose-6-phosphate phosphatase 
genes from other plant species (Lunn et al, Proc. Natl Acad. Set USA 97:12914-12919, 
2000). These genes were amplified by PGR using the primers given in SEQ ID NO: 191 and 
192 to add an initiating methionine, and then cloned into the pET41a expression plasmid. 
These primers amplified nucleotides 263-1531 and 280-1548 for FaSPP and LpSPP, 

10 respectively. The resulting plasmids were transformed into E. coli BL21 cells using standard 
protocols, and protein expression was induced using IPTG. 

The soluble recombinant protein was assayed for its ability to specifically 
dephosphorylate sucrose-6-phosphate (Suc-6-P) but not fructose-6-phosphate (Fru-6-P) using 
the procedure described by Lunn et al. (ibid.). The release of phosphate from Suc-6P and 

15 Fru-6-P was measured using the Fiske-Subbarow method of determining inorganic phosphate 
(SIGMA assay kit; Sigma, St Louis, MI), with the change in absorbance at 660 nm being 
proportional to the amount of phosphate released per unit time. As shown in Fig. 1, both the 
Festuca and Lolium SPP enzymes dephosphorylated Suc-6-P but not Fru-6-P, whereas 
control pET41 extract had no activity on either substrate. 

20 

Example 3 

Peroxidase activity of grass enzymes demonstrated by their ability to oxidize 
2.2* azino-bis .3-ethylbenzylthiazoline-6-sulfonic acid (abts) 

25 

A number of L. perenne or F. arundinacea genes (SEQ ID NO: 48 - 54) share amino 
acid identity with peroxidase genes from other plant species (Hiraga et al, Plant Cell 
Physiol 42:462-468, 2001). The putative amino acid secretion signal sequence was 
identified by signalP analysis of the Lolium and Festuca sequences and homology to known 
30 peroxidase proteins. Primers were designed to amplify DNA representing the mature protein 
(minus signal sequence; Table 3.). These genes were amplified by PCR to add an initiating 
methionine and then cloned into the pET25b expression plasmid. The resulting plasmid was 
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transformed into E. coli AD494 (DE3) pLysS cells using standard protocols, and protein 
expression was induced using IPTG. 



TABLE 3 



SEQ ID NO 
DNA 


SEQ ID NO 
PROT 


Gene 


Primers 
SEQ ID NO: 


DNA bp 
amplified 


Protein 
codons 


50 


112 


FaPER3 


193 
194 


156-1077 


24-326 


52 


114 


LpPER5 


195 
196 


120-1052 


35-344 



5 

The insoluble recombinant protein was solubilized and re-folded following protocols 
described for several recombinant Arabidopsis peroxidases (Teilum et ah, Protein Exp. and 
Purif. 15:77-82, 1999). The insoluble inclusion bodies within E. coli were isolated from 

10 lysed cells by standard protocols and the recombinant protein solubilized in 8M urea. The 
solubilized peroxidase protein was refolded to gain active enzyme by diluting urea to 2M 
with 5\xM Heme, 0.25mM Glutathione reduced, and 0.45mM Glutathione oxidized, pH 8 
(20mM Tris-HCl). The refolded protein was used directly to assay peroxidase activity. 

Peroxidase activity was measured by incubating recombinant peroxidase with pre- 

15 mixed ABTS/H 2 0 2 liquid substrate (Sigma, St Louis, MI) and measuring ABTS oxidation by 
the increase in absorbance at 405nm. Horseradish peroxidase of known activity (Sigma, St 
Louis, MI) was used as a positive control and boiled samples as a negative control. The 
results provided in Fig. 2 show that FaPERS and LpPERS (SEQ ID NO: 50 and 52, 
respectively) had similar activity to that of horseradish peroxidase in these assays. 

20 

Example 4 

Use of Grass Fructosyltransferase Genes to synthesiz e Fructans 

Transformation of N. benthamiana plants with fructosvltr ansf erase genes 
25 Sense constructs containing a polynucleotide including the coding region of 

fructosyltransferase genes isolated from L. perenne Lpl-SST and Lp6SFTl (SEQ ID NO: 
125 and 126, respectively) were inserted into a pART27 derived binary vector and used to 
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transform A. tumefaciens LBA4404 using published methods (see, An et ah, "Binary 
Vectors," in Gelvin and Schilperoort, eds., Plant Molecular Biology Manual, Kluwer 
Academic Publishers: Dordrecht, 1988). The presence and integrity of the binary vector in 
A. tumefaciens was verified by polymerase chain reaction (PCR). The primers pxl7 (SEQ ID 
5 NO: 207) and pxl8 (SEQ ID NO: 208) were used to confirm the presence of the Lpl-SST 
construct, whereas the primers pxl9 (SEQ ID NO: 209) and px 20 (SEQ ID NO: 210) were 
used to confirm the presence of the Lp6-SFT-1 construct. 

The A. tumefaciens containing the sense gene constructs were used to transform N. 
benthamiana leaf discs (Burow et al, Plant Mol Biol. Report 8:124-139, 1990). Several 

10 independent transformed plant lines were established for the sense construct for each 
fructosyltransferase gene. DNA was isolated from transformed plants containing the 
appropriate fructosyltransferase gene construct using the QIAGEN DNAeasy Plant Mini Kit 
(Qiagen, Valencia, CA). Presence of the fructosyltransferase gene was verified using PCR 
experiments as shown in Figs. 3 and 4. For the Lp6-SFT1 gene, the forward and reverse 

15 primers given in SEQ ID NO: 197 and 198 were used, respectively. These primers amplify 
nucleotides 1572 - 1980 of the Lp6-SFT1 gene which corresponds to a 406 base pair 
fragment. For Lpl-SST, the forward and reverse primers given in SEQ ID NO: 199 and 200 
were used, respectively. These primers amplify nucleotides 1332 - 1740 of Lpl-SST, 
corresponding to a 414 base pair fragment. 

20 

Effects of fructosyltransferase genes on fructosyltransfe rase concentration in transformed 
plants 

Fructans are not normally found in N. benthamiana plants; hence, if introduction of 
the sense fructosyltransferase constructs was successful, it should be possible to extract 

25 fructans from the transformed plants. The concentration of fructosyltransferase in the 
transformed plants was determined using the Fructan Assay Kit (Megazyme International 
Ireland Ltd, WicMow, Ireland). Briefly, 300 mg of leaf material from the independent 
transformed plant lines containing the fructosyltransferase sense constructs were extracted 
individually at 80 °C with 1 ml 80% ethanol, followed by two 1 ml extractions with water. 

30 The ethanol and water extracts were combined and frozen overnight at - 20 °C. Extracts 
were centrifuged at 20,000 g to pellet chlorophyll. Clarified extracts were treated with 1% 
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PVP-40 to precipitate phenolic compounds. These extracts were then reduced in volume by 
rotary evaporation. 

Fructan levels were determined in these extracts using the Megazyme Fructan Assay 
kit. Briefly, sucrose, starch and reducing sugars are removed from the plant carbohydrate 

. 5 extracts by using sucrase, |3-amylase, pullulanase and maltase, and then converting the 
resulting reducing sugars to sugar alcohols. The remaining fructans are hydrolyzed with 
fructanase and the reducing sugars produced (glucose and fructose) are measured by the 4- 
hydroxybenzoic acid hydrazide (PAHBAH) reducing sugar method. The final extracts are 
assayed for absorbance at 410 nm. As shown in Fig. 5, fructans could be detected in both the 

10 Lpl-SST and Lp6-SFT-1 transgenic lines. Fructan levels were highest in lines 07, 09 and 12 
for Lpl-SST, and lines 05 and 12 for Lp6SFT-l. 

Example 5 

Use of Sucrose Phosphate Synthase Enzymes to Synthesize Sucrose 

15 

A F. arundinacea gene (FaSPS-N; SEQ ID NO: 9) has been identified that shares 
amino acid sequence identity with sucrose phosphate synthase (SPS) from other plant 
species. SEQ ID NO: 7 and 8 are also SPS sequences, with SEQ ID NO: 7 being a Lolium 
perenne homologue of SEQ ID NO: 9. The FaSPS-N was cloned into the pcDNAS 
20 mammalian expression plasmid and the resulting plasmid transfected into 293T mammalian 
cells (human embryonic kidney derived cells) using Lipofectamine 2000 reagent (Invitrogen, 
Carlsbad, CA). 

Cell lysates from transfected cells were deionized on G25 spin columns and used in a 
sucrose synthesis assay. In this assay, mammalian cell extracts were tested for their ability to 

25 synthesize sucrose from fructose-6-phosphate and uridine 5 '-diphospho glucose. Following 
the synthesis reaction, hexoses were converted to sugar alcohols by boiling in the presence of 
30% KOH. The sucrose synthesized was detected by the addition of 1.4 % anthrone reagent 
in H 2 S0 4 and incubating at 40 °C for 20 min. The change in absorbance at 620 nm is relative 
to sucrose in the reaction (Botha and Black, Aust J. Plant Physiol 27:81-85, 2000). In these 

30 experiments, introducing FaSPS-N alone into mammalian cells produced a sucrose synthesis 
activity that was not detected in non-transfected cells (Fig. 6). 
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A known cofactor for SPS is SPP. To test whether SPP is required for SPS activity, 
the L. perenne LpSPP gene (SEQ ID NO: 8) was cloned into the pcDNA3 mammalian 
expression plasmid. Both the FaSPS-N and LpSPP plasmids were co-transfected into 293T 
mammalian cells using Lipofectamine 2000 reagent (Invitrogen, Carlsbad, CA). Cell lysates 
5 from transfected cells were deionized on G25 spin columns and used in a sucrose synthesis 
assay as described above. As shown in Fig. 6, adding SPP did not significantly enhance or 
alter the sucrose synthesis activity of the cell extracts. 

Example 6 

10 Use of Soluble Sucrose Synthase Enzymes to Cleave Sucrose 

A F. arundinacea gene (FaSUS-1; SEQ ID NO: 13) was identified that shared amino 
acid sequence identity with soluble sucrose synthase enzymes (SUS) from other plant 
species. The FaSUS-1 gene was cloned into the pcDNAS mammalian expression plasmid, 

15 which was transiently transfected into 293T mammalian cells (human embryonic kidney 
derived cells) using Lipofectamine 2000 reagent (Invitrogen Carlsbad, CA). Transfected 
cells were grown for several days before harvesting (by scraping cells in a sucrose synthase 
buffer). Harvested cells were frozen on dry ice and freeze-thawed twice before pelleting cell 
debris by centrifugation. The resulting supernatant (cell lysate) was deionized on G25 spin 

20 columns and then used in a sucrose cleavage assay as described by Sebkova et al (Plant 
Physiol 108:75-83, 1995). In these assays, the cell lysates were tested for their ability to 
cleave sucrose in the presence of UDP to produce fructose and uridine 5'-diphosphoglucose. 
Following a 30 min incubation at 30 °C, the enzyme activity was stopped by boiling the tubes 
for 1 min. Both NAD and UDP-glucose dehydrogenase were added and the change in OD at 

25 340 nM (production of NADPH) was measured. As shown in Fig. 7, significantly higher 
levels of sucrose cleavage were observed in cells transfected with FaSUSl construct than in 
non-transfected control cells. 
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Example 7 

Use of acid invertases to cleave sucrose 
A number of acid (vacuolar and cell wall) invertase genes from L. perenne and F. 
5 arundinacea (SEQ ID NOS: 17, 19, 21, 23 and 135-141) were identified that share amino 
acid sequence identity with acid invertases from other plant species (Unger et al, Plant 
Physiol 104:1351-1357, 1994; Goetz and Roitsch, /. Plant Physiol 157:581-585, 2000). 
These sequences were analysed by SignalP and homology to identify signal regions and 
propeptide sequences, and primers were designed to amplify the DNA sequence encoding the 
10 mature protein (Table 4). 



TABLE 4 



SEQ ID NO 
DNA 


SEQ ID NO 
PROT 


Gene 


Primers SEQ 
ID NO 


DNA bp 
amplified 


Protein 
codons 


17 


79 


LpCWINVl 


201 
202 


137-1803 


38-583 


19 


81 


FaCWINV4 


203 
204 


134-1912 


26-597 


25 


87 


LpSINVl 


205 
206 


387-2124 


104-668 



The PCR fragments were cloned into pPICZaA vectors for expression in 
15 methylotrophic yeast Pichia pastoris (EasySelect TM Pichia Expression Kit, Invitrogen, 
Carlsbad, CA). The sequences were cloned in frame with the a-mating factor for secretion 
of the recombinant invertase protein into liquid media, following similar methods described 
for the expression of barley 6-SFT and fescue 1-SST in P. pastoris (Hochstrasser et al, 
FEES Letters 440:356-360, 1998; Liischer et al, Plant Physiol, 124:1217-1227, 2000). The 
20 media was concentrated 10 fold by Vivaspin 30 kDa spin column (VivaScience, Hannover, 
Germany) to concentrate recombinant protein and used directly to assay invertase activity. 
Recombinant protein was assayed with lOOmM sucrose in 500 jul phosphate buffer pH5.0, at 
30 °C for 1 hour. Release of glucose by invertase activity was measured using a glucose HK 
assay kit (Sigma, St Louis, MI). Fig. 8 shows the glucose released by invertase activity in 
25 terms of glucose concentration in the assay mix. As shown in Fig. 8, invertase activity was 
observed for the vacuolar invertase (LpSINVl; SEQ NO: 25) and the two cell wall invertases 
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(LpCWINVl and FaCWINV4; SEQ NO: 17 and 19, respectively) but not for an empty 
vector (pPICZalphaA) control. 

Example 8 

5 Use of Tannin Genes to Modify Tannin Biosynthesis 

Certain Arabidopsis mutants of the transparent testa (ti) phenotype do not make the 
anthocyanin pigment cyanidin and therefore have no seed coat color. The genes responsible 
for many of these mutants have now been identified as shown in Table 5. 

10 TABLE 5 



Enzyme 


Abbreviation 


Locus 


Chromosome 


Dihydroflavanol-4-reductase 


DFR 


tt3 


5 


Chalcone synthase 


CHS 


U4 


5 


Chalcone isomerase 


CHI 


U5 


3 


Ravanone 3- (3-hydroxylase 


F3(3H 


tt6 


3 



Over-expression of the maize genes for CHS, CHI and DFR has been shown to 
complement the Arabidopsis tt4, tt5 and tt3 mutants, respectively, thereby restoring cyanidin 
synthesis and seed coat color (Dong et aL, Plant Physiol 127:46-57, 2001). 

15 Complementation of these Arabidopsis mutants may therefore be employed to demonstrate 
the function of the inventive polynucleotides encoding enzymes involved in the tannin 
biosynthetic pathway. 

Sense constructs containing a polynucleotide including the coding region of tannin 
genes isolated from L. perenne or F. arundinacea LpCHS, LpCHI, LpF3pH 5 LpDFRl, 

20 FaCHI and FaF3pH (SEQ ID NO: 157, 55, 161, 159, 56 and 62, respectively) under the 
control of the CaMV 35S promoter were inserted into a binary vector and used to transform 
Agrobacterium tumefaciens LB A4404 using published methods (see, An G, Ebert PR, Mitra 
A, Ha SB, "Binary Vectors," in Gelvin SB, Schilperoort RA, eds., Plant Molecular Biology 
Manual, Kluwer Academic Publishers: Dordrecht, 1988). The presence and integrity of the 

25 binary vector in A. tumefaciens was verified by polymerase chain reaction (PCR) using the 
primer pairs described in Table 6. 
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TABLE 6 



Gene 


SEQ ID NO: 


Transparent 
testa line 


Forward Primer 
SEQ ID NO: 


Reverse Primer 
SEQ ID NO: 


LpCHS 


157 


tt4 


211 


212 


LpCHI 


55 


tt5 


213 


214 


LpF3pH 


161 


tt6 


217 


218 


LpDFRl 


159 


tt3 


215 


216 


FaCHI 


56 


tt5 


213 


214 


FaF3pH 


62 


tt6 


217 


218 



5 The A. tumefaciens containing the sense gene constructs are used to transform 

Arahidopsis by floral dipping (Clough and Bent, Plant J. 16:735-743, 1998). Several 
independent transformed plant lines were established for the sense construct for each of the 
tannin genes. Specifically, LpDFRl constructs were transformed into Arahidopsis tt3 
mutants, LpCHS constructs were transformed into Arahidopsis tt4 mutants, LpCHI and 

10 FaCHI constructs were transformed into Arahidopsis tt5 mutants, and LpF3(3H and FaF3|3H 
constructs were transformed into Arahidopsis tt6 mutants. Several independent transformed 
plant lines were established for the construct for each of the tannin genes. Transformed 
plants containing the appropriate tannin gene construct were verified using PCR. 

The presence of cyanidin in the FaCHI transformed plants is demonstrated by a 

15 phenotypic change in plant seedling color and by analyzing cyanidin extracts made from 
transgenic plants grown under stressed conditions (Dong et aL, Plant Physiol 127:46-57, 
2001). Briefly, cyanidins are extracted from plant tissue with an acid/alcohol solution 
(HCl/methanol) and water. Chlorophyll is removed by freezing the extracts followed by 
centrifugation at 4 °C at 20,000 g for 20 min. Any remaining chlorophyll is removed through 

20 a chloroform extraction. The absorbance at 530 nm is measured for each of the cyanidin 
extracts. Non-transgenic wild type and control Arahidopsis plants are used as controls. 



61 



WO 03/040306 



PCT/NZ02/00239 



SEQ ID NOS: 1-218 are set out in the attached Sequence Listing. The codes for 
nucleotide sequences used in the attached Sequence Listing, including the symbol "n," 
conform to WIPO Standard ST.25 (1998), Appendix 2, Table 1. 

All references cited herein, including patent references and non-patent publications, 
5 are hereby incorporated by reference in their entireties. 

While in the foregoing specification this invention has been described in relation to 
certain preferred embodiments, and many details have been set forth for purposes of 
illustration, it will be apparent to those skilled in the art that the invention is susceptible to 
additional embodiments and that certain of the details described herein may be varied 
10 considerably without departing from the basic principles of the invention. 
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Claims 

We claim: 

1. An isolated polynucleotide comprising a sequence selected from the group consisting 
of: 

(a) SEQ ID NO: 1-62 and 125-162; 

(b) complements of SEQ ID NO: 1-62 and 125-162; 

(c) reverse complements of SEQ ID NO: 1-62 and 125-162; and 

(d) reverse sequences of SEQ ID NO: 1-62 and 125-162; 

2. An isolated polynucleotide comprising a sequence selected from the group consisting 
of: 

(a) sequences having a 99% probability of being functionally or evolutionarily 
related to a sequence of SEQ ID NO: 1-62 and 125-162; 

(b) sequences having at least 75% identity to a sequence of SEQ ID NO: 1-62 and 
125-162; 

(c) sequences having at least 90% identity to a sequence of SEQ ID NO: 1-62 and 
125-162; and 

(d) sequences having at least 95% identity to a sequence of SEQ ID NO: 1-62 and 
125-162, 

wherein the polynucleotide encodes a polypeptide having substantially the same functional 
properties as a polypeptide encoded by SEQ ID NO: 1-62 and 125-162. 

3. An isolated oligonucleotide probe or primer comprising at least 10 contiguous 
residues complementary to 10 contiguous residues of a nucleotide sequence recited in 
claim 1. 

4. A kit comprising a plurality of oligonucleotide probes or primers of claim 3. 

5. A genetic construct comprising an isolated polynucleotide of any one of claims 1 and 
2. 
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6. A transgenic cell comprising a construct according to claim 5. 

7. A construct comprising, in the 5' -3' direction: 

(a) a gene promoter sequence; 

(b) a polynucleotide sequence comprising at least one of the following: (1) a 
polynucleotide coding for at least a functional portion of a polypeptide 
encoded by a polynucleotide of any one of claims 1 and 2; and (2) a 
polynucleotide comprising a non-coding region of a polynucleotide of any one 
of claims 1 and 2; and 

(c) a gene termination sequence. 

8. The construct of claim 7, wherein the polynucleotide is in a sense orientation. 

9. The construct of claim 7, wherein the polynucleotide is in an anti-sense orientation. 

10. A transgenic plant cell comprising a construct of claim 7. 

11. A plant comprising a transgenic plant cell according to claim 10, or fruit or seeds or 
progeny thereof. 

12. A method for modulating one or more of the lignin composition, fructan composition 
and tannin composition of a plant, comprising stably incorporating into the genome of the 
plant at least one polynucleotide of any one of claims 1 and 2. 

13. The method of claim 12, wherein the plant is selected from the group consisting of 
grasses. 

14. The method of claim 13, wherein the plant is selected from the group consisting of: 
Loliwn perenne and Festuca cu~undinacea. 
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15. The method of claim 12 comprising stably incorporating into the genome of the plant 
a construct of claim 7. 

16. A method for producing a plant having one or more of altered lignin composition, 
altered fructan composition and altered tannin composition, comprising: 

(a) transforming a plant cell with a construct of claim 7 to provide a transgenic 
cell; and 

(b) cultivating the transgenic cell under conditions conducive to regeneration and 
mature plant growth. 

17. A method for modifying the activity of a polypeptide involved in a lignin, fructan or 
tannin biosynthetic pathway in a plant comprising stably incorporating into the genome of 
the plant a construct of claim 7. 

18. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: SEQ ID NO: 63-124 and 163-190. 

19. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) sequences having at least 75% identity to a sequence of SEQ ID NO: 63-124 
and 163-190; 

(b) sequences having at least 90% identity to a sequence of SEQ ID NO: 63-124 
and 163-190; and 

(c) sequences having at least 95% identity to a sequence of SEQ ID NO: 63-124 
and 163-190 

wherein the polypeptide has substantially the same functional properties as a polypeptide of 
SEQ ID NO: 63-124 and 163-190. 

20. An isolated polynucleotide that encodes a polypeptide of claim 18. 

21. An isolated polypeptide encoded by a polynucleotide of any one of claims 1 and 2. 
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SEQUENCE LISTING 

<110> Demmer, Jeroen 

Forster, Richard L 
Gibson, John Bryan 
Shenk, Michael Andrew 
Norriss, Geoffrey 
Glenn, Matthew 
Saulsbury, Keith Martin 
Hall, Claire 

<120> Compositions isolated from forage ■ 
grasses and methods for their use 



<140> 



<141> 2002-11-07 
<160> 218 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 2106 
<212> DNA 

<213> Lolium perenne 



<400> 1 

gacttagcct 

gtccagcgcc 

gccgtcgtcc 

gtgcgccgtc 

gggcggcagg 

cgtgccgatg 

cggtgcctac 

caccgggttc 

ctacggcgga 

catcgcctgg 

catggttccc 

ccccgacggc 

gtgcctcgcc 

cgccaacccc 

caccgcctgg 

cgacggccac 

catgcccggg 

ctaccccgtc 

cttcgtgctc 

cgacgccgtc 

cagatacgac 

ccgcatcgta 

atgggccaat 

cctcatccaa 

tcgcatcacc 

cgacatcgag 

cgtcggctac 

cctcctcgtc 

gggcgtcgac 

aaaggatgtc 

ttcggtgagg 

cacggcgacg 

cttcaacaac 

ctcagctgac 

tgttgcattc 

aaaaaa 



tcctcggaac 
gtcgtccccg 
tccgacgacg 
gttctggcgg 
gtggatcggg 
gagttcccga 
tccgccgacg 
catttccagc 
tggtaccacc 
gcccacgccg 
gaccagtggt 
caggtcatcc 
acgcccgccg 
atcctcttcc 
ttcgaccact 
gccggcatca 
aacatgcacc 
ggcggcaact 
aaggagagca 
gccaacgttt 
tggggaaagt 
tgggcataca 
ctcatgacga 
tggccagtgg 
gtcaacgccg 
gcctccttcc 
" aactgcagca 
•cttgccaatg 
ggcggcctcc 
gtgaatagga 
gtgctagtgg 
tcgcgggcgt 
gccacgggcg 
aaccatatct 
ttgttaacgg 



catcgaccgg 
gcaccacggc 
cccgtgaaaa 
actcggcgtt 
tcccggccgg 
ggagccgggg 
gcgggttccc 
cggagcagca 
tcttctacca 
tgtccaagga 
acgacagcaa 
tgctctacac 
acccgtccga 
cgccgcccgg 
ccgaccacac 
tcctcagcta 
gcgggcccga 
cgtcggagat 
gcgatgacga 
ggacgcccat 
actacgcctc 
tcggcgagac 
ttccaagaac 
aggaggtcga 
gctccgtcat 
aactcaactc 
ccagcggtgc 
gccgcaccga 
agacccactt 
tgattggcag 
accactccat 
acccgacgga 
ccaccgtcac 
tcacgaacga 
cc 9gtgattg 



gccgccgccg 
gccgctgctt 
cagaagtagc 
ggcggtggtg 
cgcagacgtg 
caaggacttg 
gtggagcaac 
ctacatgaac 
gcacaacccc 
catggtcaac 
cggcgtcctc 
cggcaacacc 
cccgctcctc 
gatcgggctc 
ctggcgcacc 
caagaccaag 
cggcaccggc 
gctcggcggc 
acgtcacgac 
cgaccgggac 
caagtccttc 
cgactccgag 
ggtggagctt 
caccctccgc 
tcgcctcccc 
ttccgacgtg 
cgccgtacgg 
acagacggct 
ttgccacgac 
catcgtgccg 
cgtgcagagc 
gaccatctac 
cgccgagagg 
cgacttgtag 
cctatctaca 



acgcgacgcg 

ccttatgcgt 

ggcggcgtga 

gtcgtggtcg 

gcgtcggcca 

ggcgtgtcgg 

gccatgctgc 

gatcccaacg 

aagggcgaca 

tggcgccacc 

accggctcca 

gacaccctag 

cgcgaatgga 

aaggacttcc 

gtcatcgggt 

gacttcgtca 

atgtacgagt 

gacgactcgc 

tactatgcgc 

ctggaccttg 

tacgaccaga 

caggccgaca 

gacaggaaga 

aggaactcca 

ctccaccagg 

gatgctatca 

ggggcgctcg 

gtgtacttct 

gagtcacggt 

gtgcttgacg 

ttcgcgatgg 

gcggccgcag 

ctcgtcgtgc 

atgaaaccaa 

cattcatttg 



acgcgatgga 


60 


acgcgccgct 


120 


ggtggcgcgc 


180 


ggctcctcgc 


240 


cggtgccggc 


300 


agaagtcctc 


360 


agtggcagcg 


420 


gccccgtgta 


480 


gctggggcaa 


540 


tcccgctcgc 


600 


tcaccgtgct 


660 


cccaggtcca 


720 


tcaagcaccc 


780 


gcgacccgct 


840 


ccaaggacga 


900 


actacgagct 


960 


gcatcgacct 


1020 


ccgacgtgct 


1080 


tcggaaggtt 


1140 


ggatcgggct 


1200 


agaagaaccg 


1260 


tcaccaaggg 


1320 


cccgcacaaa 


1380 


cggacctcgg 


1440 


gcgctcaact 


1500 


acgaggccga 


1560 


gcccctttgg 


1620 


acgtgtccaa 


1680 


caacacgggc 


1740 


gtgagacctt 


1800 


gcgggaggat 


1860 


gggtctacct 


1920 


acgagatggc 


1980 


gtttagctcg 


2040 


gcgttcaaaa 


2100 
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<210> 2 
<211> 2293 
<212> DNA 

<213> Festuca arundinacea 



<400> 2 

gcatagtcca 

gcgatggagt 

gcgccgctgc 

tggcgcgcgt 

ctcctcgcgg 

gagatcccga 

tccgccgacg 

cacttccagc 

tggtaccacc 

gcccacgccg 

gaccagtggt 

cgggtcatcc 

gagcccgccg 

atcctcttcc 

ttcgatcact 

gccggcatca 

aacatgcacc 

ggcggcaact 

aaggagagca 

gccaacattt 

tggggaaagt 

tgggcctaca 

ctcatgacga 

tggccagtgg 

gtcaacgccg 

gcctccttcc 

aactgcagca 

cttgccaacg 

ggcgccctcc 

gtgaatagga 

gttctattgg 

tcgcgggcgt 

gccacgggtg 

aaccatatct 

atggtcatcg 

cgatcttgtc 

atcggtgaga 

agcacttctg 

ttgaaaaaaa 



ctcagccttc 

ccagcgccgt 

cgtcgtccgc 

gcgccgccgt 

ggggcagggt 

ggagccgggg 

gcgggttccc 

cggagcagca 

tcttctacca 

tgtccaagga 

atgacagcaa 

tgctctacac 

acccgtccga 

cgccgcccgg 

ccgacgacac 

tcctcagcta 

gaggccccga 

cgtcggagat 

gcgatgacga 

ggacacccat 

actacgcctc 

tcggcgagac 

tcccaagaac 

aggaggtcga 

gctccgtcat 

agctcaactc 

ccagcggtgc 

gccgcaccga 

agacccactt 

tgattggcag 

accactccat 

acccgactga 

ccaccgtcac 

tcaggaacga 

gtgatcgccc 

atggatgggg 

tgaatggaaa 

cagtgactat 

aaa 



ctcggaacca 

cgtccccggc 

cgacgacgcc 

gttggccgcc 

ggatcggccg 

caaggacttc 

gtggagcaac 

ctacatgaac 

gtacaacccc 

catggtcaac 

cggcgtcctc 

cggcaatacc 

cccactcctc 

gatcggcctc 

ctggcgcact 

caagacaaag 

cggcaccggc 

gctcggcggc 

gcgtcacgac 

cgaccaggag 

aaagtccttc 

cgactccgag 

ggtggagctt 

caccctccgc 

tcgccttccc 

ttccgacgtg 

cgccgtgcgt 

acagacggct 

ctgccacgac 

catcgtgccg 

cgtgcagagc 

ggctatctac 

tgccgagagg 

cgacttgtag 

ctgtctacac 

atcaagatgg 

ttagatgact 

gatgacggtg 



tcgaccgggc 

accacggcgc 

cgtgaaaacc 

tcggcgttgg 

ggtccggccg 

ggcgtgtcgg 

gccatgctgc 

gatcccaacg 

aagggcgaca 

tggcgccacc 

accggctcca 

gacaccctgg 

cgcgaatgga 

aaggacttcc 

gtcattgggt 

gacttcgtca 

atgtacgagt 

gacgactcgc 

tactacgcgc 

ctggacctcg 

tacgaccagc 

caggccgaca 

gacaagaaga 

aggaactcca 

ctccaccaag 

gatgctctca 

ggggcgctcg 

gtgtacttct 

gagtcacggt 

gtgcttgacg 

ttcgcgatgg 

gcagcggcgg 

ctcgtcgtgt 

atgaaaccaa 

atccatttgg 

agtacaatag 

gtcctgcccc 

tcatgtatca 



cgccgccgac 

ggctgcttcc 

agggtagcga 

cggtgctggt 

cggtgccggc 

agaagtcgtc 

agtggcagcg 

gccccgtcta 

gctggggcaa 

tcccgctcgc 

tcaccgtgct 

cccaggtcca 

tcaagcaccc 

gcgaccccct 

ccaaggacga 

actacgagct 

gcatcgacct 

ccgacgtgct 

tcgggaggtt 

ggatcgggct 

ggaagaaccg 

tcaccaaggg 

cccggacaaa 

cggacctcgg 

gcgctcaact 

acgaggctga 

gcccctttgg 

acgtgtccaa 

cgacgcgggc 

gtgagacctt 

gtgggaggat 

gggtctacgt 

acgagatggc 

gtcgagctct 

cattcggtcg 

ttttcggttt 

caagtgcaac 

actgtaccag 



gcgacgcgac 

ttatgcgtac 

cggcgtgagg 

cgtggtcggg 

ggtgccgacg 

cggggcctac 

caccgggttc 

ctacggcgga 

catcgcgtgg 

catggtgccc 

ccccgacggc 

gtgcctcgcc 

ggccaacccc 

caccgactgg 

cgacggccac 

catgccgggg 

ctacccagtg 

ctttgtgctc 

cgacgccgcc 

caggtacgac 

ccgcgtcgta 

atgggccaat 

cctcatccaa 

tcgcatcacc 

cgacatcgag 

cgtcggctac 

cctcctcgtc 

gggcgttgat 

aaaggatgtt 

ctcggtgagg 

cacagcgacg 

cttcaacaac 

ctcggctgac 

tgttgcattc 

gcgggttcct 

gtttttttgt 

tatctgcagg 

atctttttaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2293 



<210> 3 
<211> 2072 
<212> DNA 

<213> Festuca arundinacea 



<400> 3 

gcccatccac cggagtatac taggaaattc ctgcaactcg acctcgcgtt gggaattccg 60 

gcaatggagt cccgggcctt tcccaacgcg gcgtacgcgc cacttctgcc acccaccgct 120 

gacgacgcca ccctgggcaa gcaggaccgc cccggcgtgg ggtggcgcgg gttcttaacc 180 

gtgctggccg cgtctggcgt ggtggtgctc ctcgtcgctg ccactatgct cgcgggatcc 240 

aggatgggtc aggcaggcga caccgacgag gacggggccg gagggttccc gtggagcaac 300 

gagatgctgc agtggcagcg cgccgggttc cattaccagc ccgaggggca cttcatgagc 360 

gatccagacg gtccggtata ctaccgtgga tattaccacc tcttctttca gtacaaccga 420 

aggggcgtcg cgtgggatga ctacatagag tggggccacg tggtgtccca ggacctggta 48 0 

cactggcgcc ctctcccact ggccctgcgg cctgaccatt ggtacgacaa gaagggcgtc 540 

ttgtcgggta ccatcacggt gctccacaat ggcacgctcg tcctgctcta cacgggggtc 600 

acagaagacc ctatggccga gtctcagtgc atcgccgtcc cgaccgaccc caacgacccc 660 

ctccttcgcc attggaccaa gcaccccgcc aaccctgttc tcgctcaccc acagggggtc 720 

cagggcatgg acttccgaga ccccaccagt gcatggtttg acaagtccga cgccacgtgg 78 0 
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cgcattctca tcggttccaa ggatgacgac aatggaagcc acgctggcat cgccttcatc 8 40 

ttcaagacca aggacttcct tagcttcgag cgcgtcccag gtatcgtgca tcgtgtcgag 900 

ggtaccggta tgtgggagtg catcgacttt taccccgtcg gaggtggcca caactcttcg 960 

tcggaggagc tgtacgtgat aaaggcgagc atggacgacg aacgacacga ctactactca 1020 

ttggggagat atgacgcggc agccaacaca tggacgccat tggacgccga gctagacttg 1080 

gggattgggc tgagatacga ctggggcaag ctctacgctg ccacgtcgtt ctacgatccg 1140 

ctgaagcagc ggcgaattat gttggggtat gtaggcgaga ccgactctgc acgagccgac 1200 

gttgccaagg gatgggcctc acttcagtcg attccgagga cagtgacact agacgagaag 1260 

accaggacga acctcctcct atggccggtg gaggaggtgg aggccctccg ctacaactcc 1320 

accgacctca gtggcatcac tgttgacaac ggctcagtct tccacctccc cctccaccaa 1380 

gccactcacc tggacatcga ggcttccttc cgcctcgacg cttctgacgt tgccgccatc 1440 

aacgaggccg atgtcggcta taactgcagc agcagcggtg gcgcggccgc acgtggcgct 1500 

atcggcccct tcggcctcct cgtccatgcc gccggagacc tccgtggcga gcagacggcg 1560 

gtgtacttct acgtgtccag ggccctcgac ggtaccctcc ggactagctt ctgcaacgac 1620 

gagacgcggt cgtcacgggc cagggacgtg acgaagcggg tggtgggcag cacggtgccg 1680 

gtgctccacg gtgaggcgtt gtcgatgagg gtgctcgtgg accactccat cgtgcagagc 1740 

ttcgccatgg gtgggagagt cacggcgacc tcgcgggtgt acccaacgga ggccatctac 1800 

gccagggcag gggtgtacct gttcaacaac gctaccggcg ccagcgtgac tgcggagagg 1860 

ctcatcgtgc acgagatggc ctcggcggta tacgacgaga ccctgatcat ggttgaggac 1920 

tcgtagctgc tcacatgagc tatatatcag accggtaacg ttgggtcact tgcatttcca 1980 

agcgttgaat aatttactta gcttagcaag caacaggtcc gaggttccaa gtaaggggtg 2040 

ggattttttt cccggtttcc aaaaaaaaaa aa 2072 

<210> 4 
<211> 2207 
<212> DNA 

<213> Lolium perenne 
<400> 4 

gcacccatcc accggaatat atatactagt caggaaattc ctgcaactcg acctcgagtt 60 

gggaattccg gcaatggagt cccgggcctt tcccagcgcg gcgtacgcgc cacttctgcc 120 

atccgccgca gacgacgtcg ccctggccaa gcaggaccgc cccggcgtgg ggtggcgcgg 180 

gttcttaacc gtgctggccg cctgcggcgt ggtggtgctc ctcgtcggtg ccactttgct 240 

cgcgggatcc aggatgggtc aggcaggcga cggcgaaggc aacaccgacg aggatggggc 300 

cggagggttc ccgtggagca acgagatgct gcagtggcag cgcgccgggt tccattacca 360 

gccggagggg cacttcatga gcgatccaaa cggtccagta tactaccgcg gatattacca 420 

cctcttcttt cagtacaacc gaaggggcgt cgcgtgggat gactacatag agtggggcca 480 

cgtggtgtcc caggacctgg tacactggcg ccctctccca ctggccatgc ggcctgacca 540 

ttggtacgac aagaagggcg tcttgtcggg taccatcacg gtgctccaca atggcacgct 600 

cgtcctgctc tacacggggg tcacagaaga ccctatggcc gagtcccagt gcatcgccgt 660 

cccgaccgac cccaacgacc ccctccttcg ccattggacc aagcaccccg ccaaccccgt 720 

ccttgctcac ccacaggggg tccagggcat ggacttccga gaccccacca gcgcgtggtg 780 

ggacaagtcc gatgccacgt ggcgcattct catcggttcc aaggacgacg acaacggcag 840 

ccacgctggc atcgccttca tcttcaagac taaggacttc cttagcttcg agcgtgtccc 900 

aggtatcgtg catcgtgtcg agggcaccgg catgtgggag tgcatcgact tttaccccgt 960 

cggaggtggc cacaactctt cgtcggagga gttgtacgtg ataaaggcga gcatggacga 1020 

cgaacgccac gactactact cattggggag gtacgacgcg gcagcgaaca catggacgcc 1080 

attggacgcc gagctagact tggggattgg gctgagatac gactggggca agctctacgc 1140 

ttccacgtcg ttctacgatc cggtgaagca gcggcgcatt atgttggggt atgtaggcga 1200 

ggtcgactct gcgcgagccg atgttgccaa gggatgggcc tcgcttcagt cgattccgag 12 60 

gacagtggcg ctagacgaga agacccgaac gaacctcctc ctatggccgg tggaggaggt 1320 

ggaggccctc cgctacaact ccaccgacct cagcggcatc accattgaca acggctccgt 1380 

cttccacctc ccactccacc agaccactca gctggacatc gaggcttcct tccgcctcga 1440 

cgcttctgat gttgccgcca tcaacgaggc cgacgtcggc tacaactgca gcagcagcgg 1500 

cggcgcggcg gcacgtggcg ctctcggccc cttcggcctc ctcgtccatg ccgccggaga 1560 

cctccgtggc gagcagacgg cggtctactt ctacgtgtcc agggccctcg acggtaccct 1620 

ccggaccagc ttctgcaacg acgagacgcg gtcgtcgcgg gccagggacg tgacgaagcg 1680 

ggtggtgggc agcacggtgc cggtgctcga cggcgaggcg ttgtcgatga gagtgctcgt 1740 

ggaccactcc atcgtgcaga gcttcgcgat gggcgggagg accacggcga cctcgcgcgt 1800 

gtacccgacg gaggccatct acgccagggc tggggtgtac ctgttcaaca acgccaccgg 18 60 

cgccggcgtg acggcggaga ggctcatcgt gcacgagatg gcctcggcgg tatacgacga 1920 

gaccctcatg gttgaggact catagctgct cacccgtaac gttgggtcac ttgcatttcc 1980 

aagcgttgaa ttaataattt acttgttgta gcagcaagca acggtccaag gttccaagta 2040 

aggtgggata ttataccaaa ctccgcaagt cccgcaaggt tgtgtaggtg taagttaatg 2100 

ttggcgcacc tgcgcgtgtg catgtaagtt gttgtatttg ttgttctttt aaaaaagaaa 2160 

gataccaatc taccatccta tgtaagcata aaaaaaaaaa aaaaaaa 2207 
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<210> 5 
<211> 2163 
<212> DNA 

<213> Festuca arundinacea 



<400> 5 

gaattcctgc 

agcgcggcgt 

gaccgccccg 

gtgctcctcg 

gaaggcaaca 

tggcagcgcg 

ccggtatact 

tgggatgact 

ctcccagtgg 

atcacggtgc 

atggccgagt 

tggaccaagc 

ttccgagacc 

ggttccaagg 

gacttcctta 

tgggagtgca 

tacgtgataa 

gacgcggcag 

agatacgact 

cgaattatgt 

tgggcctcac 

ctcctcctat 

ggcatcacta 

gacatcgagg 

gtcggctaca 

ggcctcctcg 

gtgtccaggg 

tcacgggcca 

gaggcgttgt 

gggagagtca 

gtgtacctgt 

gagatggcct 

tgagctatca 

agcgtagcaa 

cccgtcaggt 

tgttgtattt 



aactcgacct 

acgcgccact 

gcgtggggtg 

tcgctgcctc 

ccgacgagga 

ccgggttcca 

accgtggata 

acatagagtg 

ccatgcggcc 

tccacaatgg 

cccagtgcat 

accctgccaa 

ccaccagcgc 

acgacgacaa 

gcttcgagcg 

tcgactttta 

aggcgagcat 

ccaacacatg 

ggggcaagct 

tggggtatgt 

ttcagtcgat 

ggccggtgga 

ttgacaacgg 

cttccttccg 

actgcagcag 

tccatgccgc 

ccctcgacgg 

gggacgtgac 

cgatgagggt 

cggcgacctc 

tcaacaatgc 

cggcggtgta 

gactggtaac 

ctggtccgag 

tgtgttggtg 

gttgtttcta 



cgagttggga 
tctgccaccc 
gcgcgggttc 
tttgctcgcg 
cggggccgga 
ttaccagccc 
ttaccacctc 
gggccacgtg 
tgaccattgg 
cacgctcgtc 
cgccgtcccg 
ccctgttctc 
atggtttgac 
tggaagccac 
cgtcccgggt 
ccccgtcgga 
ggacgacgaa 
gacgccattg 
ctacgctgcc 
aggcgagacc 
tccgaggaca 
ggaggtcgag 
ctcagtcttc 
cctcgacgct 
cagcggtggc 
cggagacctc 
taccctccgg 
gaagcgggtg 
gctcgtggac 
gcgggtgtac 
caccggcgcc 
cgacgagacc 
gttgggtcac 
gttccaagta 
tgagtgtgat 
tacctaataa 



attccggcaa 
accgctgacg 
ttaaccgtgc 
gggtccagga 
gggttcccgt 
gaggggcact 
ttctttcagt 
gtgtcccagg 
tacgacaaga 
ctgctctaca 
accgacccca 
gcacacccac 
aagtccgacg 
gctggcatcg 
atcgtgcatc 
ggtggccaca 
cgacacgact 
gacgccgagc 
acgtcgttct 
gactctgcgc 
gtgacactag 
gccctccgct 
cacctccccc 
tctgacgttg 
gcggccgcac 
cgtggcgagc 
accagcttct 
gtgggcagca 
cactccatcg 
ccgacggagg 
agcgtgactg 
ctcatggttc 
ttgcatttcc 
aggtgggata 
gttggcgcac 
taaaggaaaa 



tggagtcccg 

acgccaccct 

tggccgcgtc 

tgggtcaggc 

ggagcaacga 

tcatgagcga 

acaaccgaag 

acctggtaca 

agggcgtctt 

cgggggtcac 

acaaccccct 

agggggtcca 

cgacgtggcg 

ccttcatctt 

gtgtcgaggg 

actcttcgtc 

actactcatt 

tagacttggg 

acgatccgct 

gagccgacgt 

acgagaagac 

acaactccac 

tccaccaagc 

ccgccatcaa 

gtggcgctat 

agacggcggt 

gcaacgacga 

cggtgccggt 

tgcagagctt 

ccatctacgc 

ccgagaggct 

aggactcata 

aagggttaaa 

ttcttccaaa 

ctgcgcgtgt 

aggatttctc 



ggcctttccc 
gggcaagcag 
tggcgtggtg' 
aggcgacggc 
gatgctgcag 
tccagacggt 
gggcgtcgcg 
ctggcgccct 
gtcgggtacc 
agaagaccct 
ccttcgccat 
gggcatggac 
cattctcatc 
caagaccaag 
taccggtatg 
ggaggagctg 
ggggagatat 
gattgggctg 
gaagcagcgg 
tgccaaggga 
caggacgaac 
cgacctcagt 
cactcagctc 
cgaggccgac 
cggccccttc 
gtacttctac 
gacgcggtcg 
gctcgacggt 
cgccatgggt 
cagggcaggg 
catcgtgcac 
gtttctcaca 
taatttactt 
ctccgcgagt 
gcatgtaagt 
cctaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2163 



<210> 6 
<211> 2200 
<212> DNA 

<213> Lolium perenne 



<400> 6 

agccgaggca 

gagtttggaa 

ctgccatctg 

cgcggcttct 

ttgctcgcgg 

ttcccgtgga 

gggcacttca 

tttcagtaca 

tcccaggacc 

gacaagaagg 

ctctacacgg 

gaccccaacg 

cacccacagg 

tccgactcca 

ggcatcgcct 



cccatccacc 
ttccggcaat 
ccgcagacga 
taaccgtgct 
ggtccaggat 
gcaacgagat 
tgagcgatcc 
accgaagagg 
tggtacactg 
gcgtcttgtc 
gggtcacaga 
acccccttct 
gggtccaggg 
cgtggcgcat 
tcatcttcaa 



ggagtatact 
ggagtcccgg 
cgtcgccctg 
ggccgcctgc 
gggtcaggca 
gctgcagtgg 
agacggtccg 
ggtcgcgtgg 
gcgccctctc 
gggtaccatc 
agaccctatg 
tcgccattgg 
catggacttc 
tctcatcggt 
gaccaaggac 



agctaggaaa 
gactttccca 
gccaagcagg 
ggcgtggtgg 
ggcgacaccg 
cagcgcgccg 
gtatactacc 
gatgactaca 
ccactggcca 
acggtgctcc 
gccgagtccc 
accaagcacc 
cgagacccca 
tccaaggacg 
ttccttatct 



ttcctgtgca 
gcgcggcgta 
accgccccgg 
tgctcctcgt 
acgaggacgg 
ggttccatta 
gtggatatta 
tagagtgggg 
tgcggcctga 
acaatggcac 
agtgcatcgc 
ccgccaaccc 
ccagcgcgtg 
acgacaacgg 
tcgagcgtgt 



actcgacctc 
cgcgccactt 
cgtggggtgg 
cgctgcctct 
ggccggaggg 
ccagccggag 
ccacctcttc 
ccacgtggtg 
ccattggtac 
gctcgtcctt 
cgtcccgacc 
cgttctcgct 
gtgggacaag 
cagccacgct 
cccaggtatc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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gtgcatcgtg 
ggccacaact 
cacgactact 
gccgagctag 
tcgttctacg 
tctgcgcgag 
gcactagacg 
ctccgctaca 
ctccctctcc 
gatgttgctg 
gccgctcgtg 
ggcgagcaga 
agcttctgca 
ggcagcacgg 
tcgatcgtgc 
acggaggcta 
gtgacggcgg 
atggttaagg 
agcattttca 
aaagtaaggt 
tgtaatgtcg 
acagaaaaaa 



tcgagggtac 
cttcgtcgga 
actcattggg 
acttggggat 
atccactgaa 
ccgacgttgc 
agaagacccg 
actccaccga 
accaagccac 
ccatcaacga 
gcgctctcgg 
cggcggtgta 
acgacgagac 
tgccggtgct 
agagcttcgc 
tctacgccag 
agaggctcat 
actcatagct 
agcgttagga 
gggatattct 
tttgcgcacc 
aaggatacta 



cggcatgtgg 
ggagttgtac 
gaggtatgac 
tgggctgagg 
gcagcggcga 
caagggatgg 
gacgaacctc 
cctcagcggc 
tcagctggac 
ggccgacgtc 
gcccttcggc 
cttctacgtg 
gcggtcgtca 
cgacggcgag 
gatgggtgga 
ggcaggggtg 
cgtgcacgag 
gctcacacat 
taatttactt 
tccaaactcc 
tgcgcgtgag 
tactatgtaa 



gagtgcatcg 
gtgataaagg 
gcggcagcga 
tacgactggg 
attatgttgg 
gcctcacttc 
ctcctatggc 
atcactgttg 
atcgaggctt 
ggctacaact 
ctcctcgtcc 
tccagggccc 
cgggcccggg 
gtgttagcga 
agggtcacgg 
tacctgttca 
atggcctcgg 
gagctatcag 
ggcgtagcaa 
gcgagtcccg 
cttgtaattt 
gtatctacat 



acttttaccc 
cgagcatgga 
acacatggac 
gcaagctcta 
ggtatgtagg 
agtcgattcc 
cggtggagga 
agaacggctc 
ccttccgcct 
gcagcagcag 
atgccgccgg 
tcgacggtag 
acgtggcgaa 
tgagggtgct 
cgacgtcgcg 
acaacgccac 
cggtatacga 
accggtaacg 
gccccgggtc 
caaggttgtc 
gctggatttg 



cgttggaggt 
cgacgaacga 
gccattggac 
cgcttccacg 
cgatgtcgac 
gaggacagtg 
ggtggaggcc 
catcttccac 
cgatgcttct 
cggtggcgcg 
agacctccgt 
cctccggacc 
gcgggtggtg 
cgtggaccac 
ggtgtaccca 
cggcgccagc 
cgagaccgtc 
ttgggtcact 
cgaggttcca 
taggtgtaag 
ttgtttattt 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2200 



<210> 7 
<211> 1756 
<212> DNA 

<213> Festuca arundinacea 



<400> 7 

cccatctctc 

ttccccttcc 

cgcgcctccg 

ccgccgctcg 

ctaaaatgga 

caatggttga 

agtctgctta 

ataaggaatt 

gcagtgagat 

acaataagtg 

ttcagccaga 

ctcaggaagt 

taatctatag 

cgcttgcata 

tttgtggtga 

tggttagcaa 

ctaaggtaat 

tcaagctagg 

ctttcaagcc 

ctgacgttcc 

gagttattat 

cttcatgtta 

tctcacagac 

atgcatgggt 

gtttcgtggt 

cgtccaaact 

tcaaataaga 

gtgctcccag 

cctaatgctt 

tgaagtaaaa 



ccgaaacaac 
tcttcttccc 
gatctcgcgc 
gctggactgt 
taagctcaat 
tcatcatgac 
ctgtcaggat 
gaggaaagag 
aacttatggt 
ggacagaaat 
gacagaacag 
gataaagtct 
tggtggccaa 
tttactcaag 
ctctggcaat 
tgcccaagag 
tcatgcaact 
acctaatatt 
tacagcggct 
aaaggctgat 
tcatccctct 
tggtgacaaa 
tgcttctgac 
gtgctgtttg 
aacacacatc 
ctagactgga 
agcgcacaga 
acactacata 
acttgatgtg 
aaaaaa 



cgctcgccac 
ttggcgacgg 
gccgcctcga 
cgtggagcgg 
ggttctgcgc 
gaagagaact 
tctctacttg 
aagcctatgc 
gaggccatgg 
attgttcttg 
cgtccacata 
ctctctgaga 
gaccttgaca 
aagttcgcct 
gatgcagaat 
gaactactcc 
gagaggtgtg 
tctccaagag 
gttgtgaagt 
tcagttatag 
ggcctcgaac 
caagggaaaa 
agttggcttg 
acaactcttg 
cacaagacat 
tctctaccgt 
aaacacgaga 
tatcatactg 
taagataaaa 



ccgtctccct 
cctcgtcgat 
aggggatcct 
ggatcgaccc 
gtcttatgat 
tgtcgttgct 
tcttctcgac 
taactccaga 
ttcctgatga 
aggagaccgc 
aggtcagctt 
agtttgagaa 
tattagctca 
catgcgggaa 
tattcagcat 
agtggcatgc 
ctgctggtat 
acattgagtt 
tctatgttct 
agtacttcaa 
tttcgatcca 
agtaccgatc 
tgagatttga 
cgctgaatgt 
ggctcaaaga 
cagcgcacgg 
atttcttttc 
gatgaagtat 
atattatatc 



cccctgccct 
cggacccaat 
cccgtggccg 
gggctctctg 
tgtttcagac 
taggtttggg 
cggaagatca 
catcactatt 
tggctgggag 
taagtattct 
cttggttgac 
acgtggggta 
aggggctgga 
aacacccaac 
ccctggtgtg 
agaaaatgcg 
tattcaagct 
tccttacgtc 
ctgcgagaag 
aaacatcacg 
ttcttccatc 
atgggtggac 
cttgtgggag 
aaagcctgaa 
atattccggg 
gaaggaaatt 
cttgttcata 
acggaggtct 
tcgttactgg 



cgcctcccca 
ctccaccaaa 
ccgtcctcct 
tcgctggttg 
ctcgatcata 
gccctttggg 
cccactctct 
atgtcggtgg 
gaatatctga 
gagctgaagc 
aagaagagtg 
gatgcaaaaa 
aagggtcagg 
aatactcttg 
cacggtgtca 
aaggataacc 
attgggcact 
aaggaggact 
tggcgtaggg 
gatgcaagtg 
gatgcgttgg 
agactagtta 
gcagaaggtg 
acccctgggg 
gatgagcagg 
ttcttgagaa 
atgttaataa 
tgatgcttgg 
catgagaagc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1756 



<210> 8 
<211> 1778 
<212> DNA 

<213> Lolium perenne 



<400> 8 
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ggaaccacaa 
ctcccctccc 
cctcgatcgg 
ggatcctccc 
gctctccgtc 
tttcagacct 
ggtttggggc 
gaagatcgcc 
tcactattat 
gctgggagga 
agttttctga 
tggttgacaa 
gtggggtaga 
gggctggaaa 
cacccaacaa 
ctggtgtgca 
aaaatgcgaa 
ttcaagctat 
cttacgtcaa 
gcgagaagtg 
acatcacgga 
cttccatcga 
gggtagacag 
tgtgggaggc 
agcctgaaac 
attccgggga 
aggaaatttt 
tgttcataat 
ggaggtcttc 
catgagaagc 



aggcgctcgc 
ctgccctcgc 
acccaatctc 
gtcctccccc 
gctggttgct 
cgaccataca 
cctttgggag 
cactctctat 
gtcggtgggc 
atatctcaac 
gctgaagctt 
gaagactgct 
tgcgaaaata 
gggtcaggcg 
tactcttgtt 
cggtgtcatg 
ggataaccct 
cgggcacttc 
ggaggactct 
gcgtagggct 
tgcaagtgga 
tgcgttggct 
actagttatc 
agaaggtgat 
ccctgggggt 
tgagcaggcg 
cttgagaatc 
gttaataagt 
ggctaatgct 
tgaagtaaat 



ccatctctcc 
ctccccattc 
caccacacgc 
gccgctcggc 
aaaatggata 
atggttgatc 
tctacttact 
aaggaattga 
agtgagatta 
aataagtggg 
caggcagaga 
caggaagtga 
atctatagtg 
cttgcatatt 
tgcggtgact 
gttagcaatg 
aaggtaattc 
aagctaggac 
ttcaagccta 
gacgttccaa 
gttattattc 
tcatgttatg 
tcacagactg 
aagtgggtgt 
ttcgtggtaa 
tccaagctct 
aaataagaag 
gctcccagac 
tacttgatgt 
gatcccaaaa 



tccttcccga 
ccctccctct 
gcctccggat 
tggaccgtcg 
agctcaatgg 
accatgacga 
gccaggattc 
ggaaagagaa 
cttatggcga 
acaagagtat 
cagaacagcg 
tcaagtctct 
gtggccaaga 
tactcaagaa 
ctggcaatga 
cccaagagga 
atgcaactga 
ctaatgtttc 
cagcggctgt 
agactgattc 
atccctctgg 
gtgacaaaca 
cttctgacag 
gctgtttgac 
cacacatcca 
agactggatc 
cgcacagaaa 
actacatata 
gtaagataaa 
aaaaaaaa 



aacaaccgct 
tcttcccttg 
ctcgcgcgcc 
tcgagcgggg 
ttctgcgcgt 
agagaacttg 
tcttcttgtc 
gcctatgctg 
ggccatggtt 
tgttcttgag 
tccacataag 
ctctgaaaag 
ccttgacata 
gttcgcctca 
tgcagaatta 
actactccag 
gaggtgtgct 
tccaagagac 
tgtgaagttc 
agttatagag 
ccttgaactt 
agggaaaaag 
ttggcttgtg 
aactcttgcg 
caagacatgg 
tccaccggca 
acatgagaat 
tcatactgga 
aatattatat 



cgccacccgt 
gccacggcct 
gcctccaagg 
atcgacccgg 
ctcatgattg 
tctctgctta 
ttctcgaccg 
actccagaca 
cctgatgatg 
gagaccgcta 
gtcagcttct 
tttgagaaac 
ttagctcaag 
tgcgggaaaa 
ttcagcatcc 
tggcgtgcag 
gctggtatta 
gttgagtttc 
tatgttctct 
tacttcaaaa 
tcgatccatt 
taccgatcat 
agatttgact 
ctgaatgtaa 
ctcaaagaat 
gcgcacggga 
ttctttttct 
tgaagtctac 
cttgttactg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1778 



<210> 9 
<211> 3629 
<212> DNA 

<213> Festuca arundinacea 



<400> 9 

agtagcctgc 

gagcctgctc 

aggcgatcct 

agacggcgcc 

tcgtggagga 

tggttgcgat 

tctggaacgt 

ggcggaagct 

ccgagggcga 

ccgacgatgg 

aggtgcggct 

tcctcatcag 

acaccggagg 

gggtgcaccg 

acggcgagcc 

gcgagcagtc 

acatccccaa 

acgtcaccga 

cgggcgacgg 

acgcggacgc 

tgacgggcca 

cgggccccga 

gcctcgacac 

gcctctacga 

gcgtcagcag 

tcagcttcgt 

ttgcccccga 

tcacgaaccc 

tcactacgct 



ctgctcgccg 
gcctgccgtc 
ggacgccggg 
ggcgctcgcg 
ggtggtcagg 
gcggaacagc 
ctccaggcag 
tgagcaggag 
gaaggatacc 
cgagcaccag 
cgtctccgac 
catccatggg 
ccaggtgaag 
cgtggacctg 
ggtggagatg 
tggcggcggg 
ggaggagctg 
ggtggcgcgc 
cgcagcccta 
ggcggaggtg 
ctcgctgggg 
gatccagggc 
cgcggagatg 
cggcttcgac 
cctcggcagg 
cgagacacag 
caaggccaag 
gcacaagccg 
gctcaaggcc 



gcgagagata 
gagatggcgg 
tcgaagctgc 
gccgaggagt 
agcttcgacg 
caggagcgca 
aagaagcagg 
ctgggcagcc 
accaccgcca 
cagccacaac 
gacgaggagg 
ctggtgcgcg 
tacgtggtgg 
ctgacgcggc 
ctggagcgcc 
gcgtacatcg 
tggccgcaca 
gcgctaggcg 
gtggcagcgc 
gcggcgaacc 
cgcaacaagc 
acctacaaga 
gtggtcacca 
ctcatggtgg 
tacatgccgc 
gacacggctg 
aaggctctgc 
atgatcctgg 
tacggcgaga 



gctagggagg 
cggggaacga 
ggccgcaggg 
ccggcgccgc 
agcaggccct 
gcaaccggct 
tggagtggga 
gggaggccgc 
agcctgacgc 
cacgcacccg 
agcagaccaa 
gggagaacat 
agctggcccg 
agatctcctg 
tgtcgtcggc 
tgcggctgcc 
tcccggagtt 
accagctcca 
ccatatggcc 
tggcgagcgc 
tggagcagct 
tcgcgcgccg 
gcaccaagca 
agcgcaagct 
gcatggcggt 
agggggatgg 
ctcccatttg 
cgctgtcgcg 
gccgccagct 



gagggtaact 
gtggatcaac 
cgtgcagctg 
ctacaacccc 
ccacaagaca 
ggagaacctg 
ttacacgaaa 
cgaggacctc 
cgcaaccgct 
gctcgcgagg 
gaagaggaac 
ggagctcggc 
tgcgctggcg 
ccccgacgtg 
ggacgcggac 
gtgcgggccc 
cgtggaccgc 
gcctcctccc 
gtacgtgatc 
gctgaacgtg 
gctcaagctg 
gatcgaggcc 
ggagatcgag 
cagggtaagg 
catcccgccc 
cgccgacctg 
gtcggacgtg 
gccggacccg 
ccgggagctc 



agcgcaggag 
gggtacctgg 
ccgccgctgg 
accaggtact 
tggacaaagg 
tgctggagga 
gaggtggccc 
tccgagctct 
caaccgtcca 
atcaactccg 
ctctacatcg 
cgagactccg 
gccacggcgg 
gactggacct 
gaggacgacg 
agggaccagt 
gcgctctcgc 
actccggccg 
cacggccact 
cccatggtca 
ggccgcatgc 
gaggagaccg 
gagcagtggg 
cagcgccgcg 
ggcatggact 
cagatgctca 
ctgaggttct 
aagaagaacg 
gcgaacctga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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ctttgatact 
tcacggcggt 
agcaccacaa 
tattcaccaa 
acggtttgcc 
acaacgggct 
tgctggccga 
gcttctcgtg 
agccctcgcc 
gcgcagacga 
cctccagcga 
gcccggcctc 
ggcgggagag 
tcaagcagct 
agcaggggta 
cgtgcggcgc 
gctacccgtg 
ggcccggtga 
tcgcaatcga 
ccaaggtgaa 
acctcgtcta 
cgcgcgctct 
tcgtcggcga 
tcatcctgcc 
acaccatggc 
agtctgcctc 
ttctgttttc 
gcaggaagat 
gcaaaacatg 
gtgtgcattc 
tgatgtttct 
acaaggatct 



ggggaacagg 
gctcaagctc 
gcagacggac 
cccagctctt 
ggtggtcgca 
gctggtggac 
gaagtcgcgg 
gccgcaccac 
gcaccagcct 
ctcgctctcg 
cctcaacgcc 
cgagaagccg 
cctcctggtg 
aaagaaggcc 
cgtgctgtcg 
cgacgttgcc 
gaaggagctc 
ccacgtgaaa 
tcgccccgcc 
gaaggtggat 
cacgcgcgcg 
caggtacctg 
gaccggcgac 
gggaatggtc 
ggacgtcgtg 
cgacctcctc 
cacatctggg 
gatgactgca 
tcagctaata 
tataaaagaa 
tcctgacggc 
cccctctcca 



gatgacatcg 
atcgaccgat 
gtgcctcaca 
gtagagccgt 
accaagaacg 
ccgcactcgg 
tgggtggagt 
tgccgcctct 
ctccgcgtgc 
gactcgctcc 
gcggactccg 
gcgagctccg 
gtcgccgtcg 
atcgacgcgg 
accggcatga 
agcttcgacg 
gcggccgacg 
tccgccgtgc 
tgctccgtgc 
tcgatcagga 
tgcacgcgcc 
tcgatacagt 
accgaccgcg 
gcccgcggca 
gccatggact 
aaggccatct 
acgcagtagc 
gaattgcatt 
attctttaat 
aaacgcaaga 
ttcttacttg 
aaaaaaaaa 



aggacatggc 
acgacctcta 
tctaccgcct 
tcggcctcac 
gagggccggt 
cggaggcgat 
gccgccgcaa 
acctctccca 
ccctcggcct 
gcggcctctc 
cggccgccat 
gtgccagggc 
actgctacgg 
cggtgtcggt 
ccatccccga 
cgctgatatg 
aggagtactc 
ccaggctcgg 
actgccacgc 
agtcgctgcg 
tcaacgtcat 
gggggatcga 
agaggctcct 
gcgaggagct 
cccccaacat 
gagagcgtgc 
ttcacttgga 
tgcatatacc 
gttttggtca 
atgaaagaaa 
gattgtctac 



cggcggcggc 
cggccaggtg 
cgctgcaaag 
aatcatcgag 
ggacatcctc 
caccggcgcc 
cggcctccgc 
cgtctccacc 
gggctcctcg 
gctccagata 
catggacgcg 
gctcggcttc 
cgacgacggc 
tggtgaatgc 
ggccgcggag 
cagcagcggg 
cgggcacgtc 
gagcttggag 
ctacgccgcc 
gatgcgcggg 
ccccctctcc 
tctctccaag 
cccgggagtt 
cctccgaggc 
tgtcacgctc 
tctgctgctc 
ttgtttcgcc 
gtatacctgt 
tgcctccgtg 
gaaatatttt 
attaattgtt 



ggcgcggtgc 
gcctatccaa 
accaagggag 
gctgctgctt 
aaggcgctca 
ctgctgagcc 
aacatccacc 
tactgcgacc 
accagcttcg 
tccgtggacg 
ctccgccggc 
gcgcccggcc 
aagccggacg 
gcgggagcta 
gcgatcaagg 
gccgagctat 
gcgttccggt 
gagatcgccc 
acggacgcat 
ttccggtgca 
gcttcccggc 
gtggcggtgc 
cacaagacgc 
gacgacgggt 
gccgaaggcc 
cctgtgctgc 
tgtgattttg 
gcaagcatga 
aggtatgctt 
caatgtaagt 
tcaaggaaat 



1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3629 



<210> 10 
<211> 3745 
<212> DNA 

<213> Lolium perenne 



<400> 10 

gctccgatcc 

gagagcaccg 

gcgggcggca 

ggcgctggcg 

cgcggccggt 

acggacctct 

acgcggctgg 

gaaggtgagg 

gatgctgctg 

ggatcatctg 

gctattgagg 

attcatggtc 

caggtcaaat 

gtggatctgc 

acagagatgc 

ggtgcttata 

ctctggcccc 

aaggttcttg 

cactatgctg 

gtattcacag 

caaaccaggg 

ctttgtcttg 

tggggattgt 

cgtggtgtca 

gagtttagcc 

ggctcaggtt 

cgtaagccca 



cccacccacc 
cgatggcggg 
ccgcggggga 
gaggcactgc 
tcaaccccgc 
acaagacctg 
agaacatgtc 
aagcctcccg 
ctgatttgtc 
ttcacgatga 
tgtgggcaaa 
ttatacgtgg 
atgttgtaga 
tgacaaggca 
tgagtccaag 
ttgttaggat 
acatacagga 
gtgaacaagt 
atgcaggcga 
gtcattctct 
acgaagtaaa 
atgcatctga 
acaatggatt 
gctgctatgg 
atattgtgcc 
caccggatcc 
tgattctcgc 



tcccaatttc 
gaacgactgg 
catctcggcc 
gggggagaag 
gcgctacttc 
ggtccgcacg 
ctggaggatc 
tttatcaaag 
tgaggaccta 
gagcacaagg 
tcagcacaaa 
tgagaatatg 
gcttgctagg 
gatttctgca 
aaattctgag 
accttttgga 
atttgttgat 
tggtcgtgaa 
ttctgctgct 
tggcagagac 
tgcaacatac 
aattgtaatt 
tgatgtaact 
tcgttacatg 
tcatgatgtt 
acctatttgg 
tcttgctcgg 



cccaagccgc 
atcaacagct 
gcctctgtgg 
cgggacaagt 
gtcgaggagg 
tcggccatga 
tggaacctcg 
aaacgtcttg 
tctgagggag 
ggacgaatgc 
gataaaaaac 
gagcttgggc 
gcattaggtg 
cctgatgttg 
aaccttgggg 
ccaagagaaa 
ggtgcacttg 
cggcgagtat 
ctattatctg 
aaattagagc 
aagataatgc 
acaagcacta 
atggagagga 
cctcgtatga 
gacctggatg 
gctgatataa 
ccagatccca 



atcgcatcac 
acctggaggc 
ccggaggcga 
cgtcactcat 
tcatctccgg 
gaagcccgca 
ctaggaagaa 
aacgtgagaa 
aaaaaggaga 
caaggatagg 
tgtacatagt 
gtgattcaga 
aaacacctgg 
actggagtta 
atgacatggg 
agtatatacc 
tccatatcat 
ggcctgttgt 
gggcactcaa 
aacttttgaa 
gtcggattga 
ggcaagaaat 
aacttagagc 
ttgcgattcc 
gtgatgaagc 
tgcgtttctt 
agaagaacat 



ctcgtctccc 
catcctcgac 
tgatgggccg 
gctccgagag 
attcgacgag 
agagaggaat 
gaagcagatt 
ggctcgtcga 
aaacattaac 
ttcaactgat 
gctaataagt 
tacaggcggt 
agtatacaga 
cggagaacct 
tgaaagcagt 
taaagagcag 
gcagatgtcc 
tatccacgga 
tgtcccaatg 
gcaaggacgt 
agctgaggaa 
agagaaacaa 
aagaacaaag 
tcctggcatg 
aaatgaagtt 
ctcaaaccct 
cactacattg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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gtgaaggcat 

ggtaaccgtg 

ctcaagttaa 

caatctgaag 

tgtgcttata 

atggttgcta 

cttgttgatc 

aagcacttgt 

cctgaacatt 

tggcaaagga 

agggatgttc 

accaagataa 

ctaaaatttt 

gccaccacag 

gtagattctg 

cgcaaagaaa 

gagacactta 

tgcagcagtg 

accgagcttc 

ggggaaggtt 

caagaagtag 

aagaatactg 

ctgcggtgtc 

gcatcacgat 

atgacagtgg 

cacaagacca 

agaagctatt 

ggatatctcc 

gacaatcttg 

agaaatgtgc 

tctggttgag 

acttggatca 

agtcacaata 

gtcatagtgg 

acccattttg 

tatatttctt 



ttggtgaaca 

atgttattga 

ttgacaaata 

ttccagatat * 

ttgaaccatt 

cccaaaatgg 

cacacaacca 

gggcacaatg 

gcaagaacta 

gtgatgatgc 

atgatatatc 

atactgaacg 

caaatgctgt 

gctccataaa 

tgcaaaatgc 

aatcatctgg 

cttttttaac 

gcagtgatct 

catttatgat 

taaggaagac 

ttactgaaga 

aggctgtccc 

atgtattgta 

cccaagcact 

ttgttggtga 

tcatactcaa 

cactggagga 

cagatagctt 

ccatcagcag 

agcaaggctt 

gtttaccttc 

gttttttgtc 

aagcaagatt 

ggagtaattt 

ttttggtgtg 

cactcaaaaa 



ccctggattg 
tgaaatgtca 
tgatctatat 
ttatcgtttg 
tgggctcacc 
tgggcctgtc 
aaatgatatt 
ccgtcagaat 
tttgtcacgg 
tactgaagtt 
tcttaacttg 
aaattccacc 
tagtgagggc 
tggccatctt 
tgacttggtt 
tgctgttggt 
atctgggggc 
ttgttatcca 
tgatcttgat 
actaattcgt 
tgaagaatgt 
tcctgtgaag 
cagccatgat 
aaggtacttg 
aagtggtgat 
aggctcattt 
tgtcatatcg 
aaaatcagct 
aacagttaag 
gtcttcgctg 
tacaactctt 
caaggcaaaa 
gaacatcctt 
atatgttgtt 
tgtgatgtta 
aaaaa 



agaaatttag 
agcacaaatg 
ggccaagtgg 
gcggcaagaa 
ttgatcgagg 
gacatacacc 
gctgaggcac 
ggtctggata 
gttggcacgg 
tctgaatcag 
aagctttcct 
aatgccagaa 
acaaaggatg 
tacggagaga 
cagattatca 
tttgtactgt 
atacaaacta 
tcttcaagtt 
tatcactctc 
tgggcagcag 
tcatccactt 
gatcttagaa 
ggtagcaagt 
tatatacgat 
acagattatg 
aatgctgctc 
tttgacaaac 
ctacaacagt 
tagagtatct 
ttttaccacg 
cttgtaaacc 
ctcaaggcaa 
cttgagattc 
tcatgcattg 
ttatggtaac 



caaaccttac 
gagctgtttt 
cataccccaa 
caaagggggt 
ctgctgctta 
gggttcttga 
tttataagct 
atatccatcg 
tgaagcctag 
attcacctgg 
tggacagtga 
gaaatcttga 
agtctgatga 
aacacattgt 
aaaacctttt 
cgacatctcg 
ctgaatttga 
cggaagacat 
agattgaata 
aaaacaacag 
actgcatttc 
aaacaatgag 
tgaatcttat 
ggggggtaga 
aagggctact 
caaaccagct 
caggaattgc 
tcggtgtgct 
attctatgtg 
tcttgcatgg 
aaaagaattt 
taatactgtg 
gttaatgttt 
tattatttat 
atagctagtt 



actgatcatg 
gacctcagta 
gcaccataag 
ttttattaat 
tggtctaccg 
caatggtatc 
tgtttctgat 
attttcttgg 
acatccacga 
cgattctttg 
aaaagcaggc 
ggatgctgta 
gaatgctgag 
tgttattgct 
tgaggcttca 
agcaatatca 
tgccttcata 
gcttagccct 
ccgttgggga 
tcagagtgga 
atttaaagtg 
aattcaagca 
acctcttcta 
gctggcaaac 
tggaggcgtg 
tcatgctgcc 
ttcagtcgag 
gaactaaagt 
gtccagatcg 
cagaataagt 
ggagctacga 
ccctaccatc 
tgtaagacta 
tatcttgtaa 
acccccctat 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3745 



<210> 11 
<211> 3735 
<212> DNA 

<213> Lolium perenne 



<400> 11 

gcgcccgtgc 

ggagcggagt 

caacaaagat 

cggggtcgaa 

tcgcggccga 

tcaggagctt 

acagccagga 

ggcagaagaa 

aggagctggg 

acaccaccac 

accagcagcc 

ccgacgacga 

atgggctggt 

tgaagtacgt 

acctgctgac 

agatgctgga 

gcggtgccta 

agctgtggcc 

cccgcgcgct 

cgcccatctg 

acctggcgag 

agctggagca 

agatcgcgcg 



gcacacgtat 
agcctgctcg 
ggcggcgggg 
gctgcggccg 
ggagagcagc 
cgacgagcag 
gcggagcaac 
gcaggtggag 
cagccgggag 
cgccaagccc 
gcagccacgc 
ggaggagcag 
gcgcggggag 
ggtggagctg 
gcggcagatc 
gcgcctgtcg 
catcgtgcgg 
gcacatcccc 
cggcgagcag 
gccgtacgtg 
cgcgctgaac 
gctgctcaag 
ccggatcgag 



atagcccgat 
ccggcgaggg 
aacgagtgga 
cagggcgtgc 
gccgcctaca 
gccctccaca 
cggctggaga 
tgggattaca 
gccgccgagg 
gacgccgcag 
acccggctcg 
accaagaaga 
aacatggagc 
gcgcgtgcgc 
tcctgcccgg 
tcggcggacg 
ctgccgtgcg 
gagttcgtgg 
ctccagcctc 
atccacggcc 
gtgcccatgg 
ctcggccgca 
gccgaggaga 



caatatcaag 
taattagagc 
tcaacgggta 
agctgccgcc 
acccgaccag 
agacatggac 
acctgtgctg 
cgaaagaggt 
acctatccga 
ccgctcaacc 
cgaggatcaa 
ggaacctcta 
tcggccgaga 
tggcggcgac 
acgtggactg 
ccgacgacga 
ggccaaggga 
accgcgcgct 
ctccttctcc 
actacgcgga 
tcatgacggg 
tgccgggccc 
cggggctcga 



ttgggatctt 
aagaggagtc 
cctagaggcg 
gctggagaca 
gtacttcgtg 
aaaggtggtt 
gaggatctgg 
ggctcggcgg 
gctctccgag 
gtccgccgac 
ctccgaggtg 
catcgtcctc 
ctccgacacc 
ggcgggggtg 
gacctacggc 
cgacggcgag 
ccagtacatc 
ctcgcacgtc 
ggccgacggc 
cgcggcggag 
ccactcgctg 
cgagatccag 
caccgcggag 



tagcgccgga 
tgctcgccgt 
atcctggacg 
gcgccggcgc 
gaggaggtgg 
gcgatgcgga 
aacgtctcca 
aagcttgagc 
ggcgagaagg 
gatggcgagc 
cggctcgtct 
atcagcatcc 
ggtggccagg 
caccgggtgg 
gagcccgtgg 
caggccggcg 
cccaaggagg 
accgaggtcg 
gcggtggcgg 
gtggcggcga 
gggcgcaaca 
ggcacctaca 
atggtggtca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
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ccagcaccaa gcaggagatc gaggagcagt ggggactcta cgacggcttc gacctcatgg 14 4 0 

tggagcgcaa gctccgggta aggcagcgcc gcggcgtcag cagcctcgga cggtacatgc 1500 

cgcgcatggc ggtcatcccg cccggcatgg acttcagctt cgtcgagaca caggacacgg 15 60 

ctgacgggac gggccgatct cagatgctca ttgctcccga caaggccaag aaggctctgc 162 0 

ctcccatttg gtcagacgtg ctgcggttct tcacgaaccc gcacaagccg atgatcctgg 168 0 

cgctgtcgcg gccggaccca aagaagaatg tcaccacgct gctcaaggcc tacggcgaga 17 4 0 

gccgccagct ccgggagctc gcgaacctga cactgatact ggggaacagg gatgacatcg 1800 

aggacatggc cggtggcggc ggcgcggtgc tcacggccgt gctcaagctc atcgaccgat 18 60 

acgacctcta cggccaggtg gcctacccaa agcaccacaa gcagacggac gtgcctcaca 1920 

tctaccgcct cgccgccaag accaagggag tattcatcaa cccagctctt gtggagccgt 1980 

tcggcctcac aatcatcgag gctgctgctt. atggtttgcc ggtggtggcg accaagaacg 2040 

gcgggccggt ggacatcctg aaggcgctcc acaacgggct gctggtggac ccgcactcgg 2100 

cggaagcgat caccggcgcg ctgctgagcc tgctggctga gaagtcgcgg tgggtggagt 2160 

gccgccgcaa cggcctccgc aacatccacc gcttctcgtg gccgcaccac tgccgcctct 2220 

acctctccca cgtctccacc tactgcgacc agccctcgcc gcaccagccg ctccgcgtgc 2280 

ccctcgccct gggctcctcc accagcttcg gcgccgacga ctcgctctcg gactcgctcc 2340 

gcggcctctc gctccagata tccgtggacg cctccagcga cctcaacgcc gcggactccg 2400 

cggccgccat catggacgcg ctccgccggc gcccggcatc cgagaagccg gcgagctccg 24 60 

gtgccagggc gctcggcttc gcgcccggcc ggcgggagag cctcctggtg gtggccgtcg 2520 

actgctacgg cgacgacggc aagcccgacg tcgagcagct gaagaaggcc atcgacgcgg 2580 

cggtgtcggt tggtgaatgc gcgggagcga agcaggggta cgtgctgtcg accggcatga 2 64 0 

ccatccccga ggccgcggag gcgatcaagg catgcggcgc cgacgttgcc agcttcgacg 2700 

cgctgatatg cagcagcggg gccgagctat gctacccgtg gaagaagctc gtggccgacg 27 60 

aggagtactc cgggcacgtc gcgttccggt ggcccggtga ccacgtgaaa tccgccgtgc 2820 

ccaggctcgg gagcatggag gagatcgccc tcgcaatcga tcggcccgcc tcctccgtgc 2880 

actgccacgc ctacgccgcc acggacgcat ccaaggtaag cataacagag cactacttgt 2940 

agtaaccact aaccagcacg gtacatggtc tcctccatgc ctaagcttct gatgcgtggg 3000 

gttttgggca ggtgaagaag gtggattcga tcaggcaggc gctgcggatg cgcggcttcc 3060 

ggtgcaacct cgtctacacg cgcgcctgca cgcgcctcaa cgtcatcccc ctctccgctt 3120 

cccggccgcg cgctctcagg tacctgtcga tacagtgggg gatcgatctc tccaaggtgg 3180 

cggtgctcgt cggcgagacc ggcgacaccg accgcgagag gctcctcccg ggagtgcaca 3240 

ggacgctcat cctgccgggg atggtcgccc gcggcagcga ggagctcctc cgaggcgacg 3300 

acgggtacac catggcggac gtcgtggcca tggactcccc caacattgtc acgctcgcgg 3360 

aaggccagtc tgcatccgac atcctcaagg ccatctgaga gcatgctctg ctccttgtgc 3420 

tgcctctgtt ttccacatcc cggacgcagt agctccactt cgattatttc acctgtgatt 3 480 

ttggcaggaa gatgactgca gaattgcatt tgcatatacc gtatacctgt gcaagcatga 3540 

gcaaaacatg tcagctaata attcttttat gttttggcca tgcctccgtg aggtatgctt 3 600 

gtgtacatac tataaaggaa cagagagaga aacgcaagaa tgaaagagag aaatattttc 3 660 

aatgtaagtt gatgtttctt cctgacggct tcttacaatg gcttgtctac attaattgtc 3720 

tcaagaaaaa aaaaa 3735 

<210> 12 
<211> 2716 
<212> DNA 

<213> Loliuiti perenne 
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<400> 12 

gcttctcccc 

actcgcctcc 

ctcattgccc 

ctgctcactg 

gacattctcc 

aggcctaggc 

gagctgacag 

agcaagtttg 

atgtccaagt 

ttccaggaca 

ggcacgacaa 

agaaaggcag 

cacaggttcc 

gacaccatcc 

ttccttggaa 

gctcaatcca 

caagtccgtg 

acccctaaga 

cagcggctgg 

actgagaagg 

acatacaccg 

attattggca 

gttacccagt 

tatttggaca 

gccatgaatc 

gacagcgtgg 

gtccatggga 

actgtctact 

gaagagctcc 

aacaagccta 

gttgagatgt 

ggtgaccatg 

agtctcattg 

cgtgttcgca 

cctgcattct 

acaatagcga 

cacatcgatc 

tccacggcag 

gagaagtaca 

ttctggaagt 

tacgctctga 

acggacaatt 

atgatttgat 

ctcaggcact 

tgtcttcaat 

tgcctaaaaa 



tcacacgcct 

acagtctccg 

tcttttcaaa 

agtttgaagc 

gtgctgctca 

ctggtgtctg 

tttccgagta 

tgcttgagct 

ccattggaaa 

aggagagcct 

tgatgctaaa 

aagagtatct 

aagagcttgg 

acttgcttct 

ctataccaat 

atgtgttggg 

ctttggagaa 

tcctcattgt 

agaaagttat 

ggatcctccg 

aggatgttgc 

actacagtga 

gcaccattgc 

aattcgacag 

acactgattt 

gccagtatga 

ttgacgtgtt 

tcccatacac 

tttacagtga 

tcatcttctc 

ttggtaagaa 

gcaaggagtc 

aggagtacaa 

atgcagagtt 

atgaagcatt 

catgccatgg 

cttaccacag 

atccaaccta 

cctggaagct 

atgtgagcaa 

agtaccgcag 

agtgcgggac 

tgtctaccgg 

tctgtgaggt 

aaacgcctgc 

aaaaaa 



cgccatttgt 

ggagcgcctt 

gtatgttcac 

cttgtttgag 

ggaagcaatt 

ggactacata 

cctggcattc 

tgattttgag 

tggggtgcag 

ctacccacta 

cgaccgaatt 

aacgagcatt 

cttggagaag 

tgatctactt 

gatgttcaat 

ataccctgat 

tgagatgctt 

caccaggctg 

tgggactgag 

taagtggatc 

aaacgaactc 

cggtaacctt 

ccatgctttg 

ccaataccat 

catcatcacc 

gtctcacatt 

cgatcccaag 

tgaaactgac 

tgttgagaac 

aatggctcgt 

tgctcatctg 

caaggatagg 

gctggagggc 

gtaccgctac 

tggcctgact 

tggcccagct 

tgacaaggct 

ctgggacaaa 

gtactcagag 

ccttgagagg 

cctggctgct 

atgaagaggc 

agttttcatt 

tttgggcagt 

ccgtattgtt 



tttgtgtcct 

ggtgccacct 

cagggcaaag 

gctgacaagg 

gtgctgcccc 

cgggtgaatg 

aaggaacagc 

cctttcaatg 

ttccttaacc 

ctgaacttcc 

cagagccttc 

cctgaagaca 

ggttggggcg 

gaggcccctg 

gttgttatcc 

actggtggcc 

ctgaggatta 

ttgcctgatg 

cacactgaca 

tctcgttttg 

atgagagaaa 

gtcgccactc 

gagaaaacaa 

ttctcatgcc 

agcacattcc 

gctttcaccc 

ttcaacattg 

aagaggctta 

tctgaacaca 

cttgaccgtg 

aaggatttgg 

gaggagcagg 

catatccggt 

atttgtgaca 

gttgtcgagg 

gaaatcattg 

gcagatatcc 

atgtcggaag 

aggctgatga 

cgtgagactc 

gcagttccat 

gccttcaaag 

tggtctattg 

tctttgctgg 

catctcttat 



gagccatggc 

tctcctccca 

gaatgcttca 

agagatatgc 

catgggttgc 

ttagcgagtt 

ttgttgatga 

cctccttccc 

gtcacctgtc 

tgaaagccca 

gtgggctcca 

ccccgtcctc 

acaccgctaa 

atccagccag 

tgtctccaca 

aggttgtgta 

agcagcaagg 

ctgttggaac 

ttctccgtgt 

atgtctggcc 

tgcagaccaa 

tgcttgcgca 

aataccccaa 

agttcactgc 

aggaaattgc 

tccctgatct 

tctctcctgg 

ctgccttcca 

agtttgtatt 

tgaagaacat 

caaaccttgt 

ctgagttcaa 

ggatctcagc 

ccaagggcgc 

ccatgacatg 

tgaatggtgt 

tggtcaactt 

gtggcctgaa 

ccctgactgg 

gccgttacct 

tggccgtcga 

ggcgaggtgt 

tggagtgtgt 

ttcctgctag 

aattcaatgc 



tgccaagctg 

tcctaacgag 

gcgccaccag 

accctttgaa 

actggccatc 

ggctgttgag 

gcacgccagc 

acgtccttcc 

ttccaagctg 

taaccaccag 

atcagccctt 

tgagttcaac 

gcgtgtacag 

cttggagaag 

cggatatttt 

catcttggat 

ccttgacata 

tacatgtggc 

tccattcaga 

atacctggag 

gcctgatctc 

taagttggga 

ctcagacata 

tgaccttatt 

tggaagcaag 

ctaccgtgtt 

agcagatatg 

ccctgaaatt 

gaaggacaag 

gacaggcttg 

gattgtcgct 

aaggatgtac 

tcagatgaac 

atttgttcag 

tggtttgccc 

gtctggtttg 

ctttgagaaa 

gagaatttat 

tgtatatggt 

tgagatgttc 

tggcgagaac 

cggctgcgtt 

acttggatgt 

ctgcatatgt 

aatcttctgt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2716 



<210> 13 
<211> 2754 
<212> DNA 

<213> Festuca arundinacea 



<400> 13 

gctggggttt 

ccgtttggct 

caagctgact 

caacgagctc 

ccaccagctg 

ttttcaagac 

tgccatcagg 

cgttgaggag 

cgccagcagc 

tccttccatg 

caagctgttc 

ccacaagggc 



tgttgctcct 
tctcccctcg 
cgtctccaca 
attgccctct 
ctcactgagt 
attctccgtg 
cccaggcctg 
ctgacagttt 
aagtttgtgc 
tccaagtcca 
caggacaagg 
acgacaatga 



gtctatttat 
cccccttcac 
gtctccggga 
tttccaagta 
ttgaagcatt 
ctgcccagga 
gtgtctggga 
ccgagtacct 
ttgagcttga 
ttggaaatgg 
agagcctcta 
tgctaaacga 



tatcccctct 
catttgtttt 
gcgccttggt 
tgttcaccag 
gtttgagtct 
agcaattgtg 
ctacataagg 
agcattcaag 
ttttgagcct 
ggtgcagttc 
cccactactg 
cagaattacg 



ggatcttgag 
gtgtcctgag 
gccaccttct 
ggcaaaggaa 
gacaaggaga 
cttcccccat 
gtgaatgtta 
gagcagcttg 
ttcaatgcct 
cttaaccgtc 
aacttcctga 
agccttcgtg 



aaaccctccg 
ccatggctgc 
cctcccatcc 
tgcttcagcg 
ggtatgcacc 
gggttgcact 
gcgagttggc 
ttgatgagca 
ccttcccacg 
acctgtcttc 
aagcccataa 
ggctccaatc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
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agcccttaga 
gttcaaccac 
tgtacaggac 
ggagaagttc 
atattttgct 
cttggatcaa 
tgacataacc 
atgtggccag 
attcagaact 
cctggagaca 
tgatctcatt 
gttgggagtt 
agacatatat 
ccttattgcc 
aagcaaggac 
ccgtgttgtc 
agatatgagc 
tgaaattgaa 
ggacaagaac 
aggcttggtt 
tgtcgctggt 
gatgtacagt 
gatgaaccgt 
tgttcagccc 
tttgccgaca 
tggtttgcac 
tgagaaatcc 
aatttatgag 
atatggtttc 
gatgttctac 
cgagaacacc 
gatttgtcta 
gtgtaccttg 
tagctgcata 



aaggcagaag 
aggttccaag 
accatccact 
cttggaacta 
caatccaatg 
gtccgtgctt 
cctaagatcc 
cggctggaga 
gaaaagggga 
tacaccgagg 
attggcaact 
acccagtgca 
ttggacaaat 
atgaatcaca 
agcgtgggcc 
catgggattg 
gtctacttcc 
gagctccttt 
aagccgatca 
gagatgttcg 
gaccatggca 
ctcattgagg 
gttcgcaatg 
gcgttctatg 
atagcgacat 
atcgatcctt 
acggcggatc 
aagtacacct 
tggaagtacg 
gctctgaagt 
gacagttagt 
ccgtagtttc 
atgtttggca 
tgttgccttc 



agtatctaac 

agcttggctt 

tgcttcttga 

taccgatgat 

tgttgggata 

tggagaatga 

tcattgtcac 

aggttattgg 

tcctccgtaa 

atgttgcaaa 

acagtgacgg 

ctattgccca 

tcgacagcca 

ctgatttcat 

agtatgagtc 

acgtgttcga 

catacactga 

acagcgatgt 

tcttctcaat 

gtaagaatgc 

aggagtccaa 

agtacaagct 

cggagttgta 

aagcatttgg 

gccatggtgg 

accacagtga 

caacctactg 

ggaagctgta 

tgagcaacct 

accgcagcct 

gcagaggcgc 

catttggtct 

ctttcctgag 

aataaacgcc 



aagcatcctt 
ggagaagggt 
tctgcttgag 
gttcaatgtc 
ccctgatacc 
gatgcttctg 
caggttgttg 
gactgagcac 
gtggatatct 
cgaactcatg 
taaccttgtc 
tgctttggag 
ataccatttc 
catcaccagc 
tcacattgct 
tcccaagttc 
aactgacaag 
tgagaactct 
ggctcgcctt 
tcatctgaag 
ggatagggag 
gaagggccat 
ccgctacatc 
cctgactgtt 
cccagctgaa 
caaggctgca 
ggacaaaatg 
ctcagagagg 
tgagaggcgt 
ggcagctgca 
ctttcgcggg 
attatggggt 
gtttctgggc 
tgcccatatt 



gaagacaccc 
tggggtgaca 
gcccctgatc 
gttatcctgt 
ggtggccagg 
aggattaagc 
cctgatgctg 
actgacattc 
cgttttgatg 
agagaaatgc 
gccactctgc 
aaaaccaaat 
tcatgccagt 
acattccagg 
ttcaccctcc 
aacattgtct 
aggcttactg 
gaacacaagt 
gaccgtgtga 
gatttggcaa 
gagcaggctg 
atccggtgga 
tgtgacacca 
atcgaggcca 
atcattgtgg 
gatatcctgg 
tcggaaggag 
ctgatgaccc 
gagactcgcc 
gttccattgg 
caaagtattg 
gtgtaccttg 
agtgctttgc 
gttcaaaaaa 



cgtcctttga 
ccgctaagcg 
cagccagctt 
ctccacacgg 
ttgtgtacat 
agcaaggcct 
ttggaactac 
ttcgtgttcc 
tctggccata 
agaccaagcc 
tcgcgcataa 
accccaactc 
tcactgctga 
aaattgctgg 
ctgatctcta 
ctcctggagc 
ccttccaccc 
ttgtattgaa 
agaacatgac 
accttgtgat 
agttcaaaag 
tctcagctca 
agggcgcatt 
tgacatgtgg 
atggtgtgtc 
tcaacttett 
gcctgaagag 
tgactggtgt 
gttaccttga 
ctgtcgacgg 
gctgcgttat 
atgttggggt 
tggttcctgc 
aaaa 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2754 



<210> 14 
<211> 2950 
<212> DNA 

<213> Lolium perenne 



<400> 14 

ttcttcctcg 

atgggggaag 

ggcgactccc 

cttggaaagg 

gaagcagagc 

gaggcaatcg 

gagtatgtga 

ttgcagttca 

tttgagccat 

gtgcagttcc 

cctttgctca 

agagtccgca 

ggtcttccag 

gaaaagggct 

cttcttgagg 

ttcaatgttg 

cctgacaccg 

atgcttttga 

aggcttctcc 

actgagcaca 

tggatctcac 

gagatttctg 

aaccttgttg 

gcgcttgaga 

taccacttct 



tggtgcgttg 
ccgccggcga 
tctccgccca 
gaatgctgca 
gcgagaagct 
tcatctcccc 
gagtcaacgt 
aggaacagct 
tcaatgcctc 
tcaataggca 
acttcctccg 
gtctaagtgc 
cagacacccc 
ggggtgattg 
cacctgaccc 
tcatcctctc 
gagggcaggt 
ggatcaagca 
ctgatgcaac 
cccacatcct 
gttttgaagt 
gagagctcca 
catgtttgct 
aaaccaagta 
catgccagtt 



cgtttgtcgg 
ccgtgtgctg 
ccccaatgag 
gccccaccag 
caaggacggc 
atgggttgca 
gagcgagctt 
tgtggaagga 
cttccctcgt 
cctgtcatca 
tgcacacaac 
tctccaggga 
gtactcggac 
tgccaagcgt 
gtccacactt 
tccacatggt 
tgtctacatt 
gcaaggactc 
cggtacgacc 
tcgtgtgcca 
ctggccatac 
ggccaaccct 
tgcacacaag 
ccccaactct 
caccactgac 



gttcttctga 
agccgcctcc 
ctcgtcgccg 
atcatcgctg 
gccttcgagg 
cttgccatcc 
gctgtcgagg 
agcaacaaag 
ccttccctgt 
aagctcttcc 
tacaagggca 
gctctgagga 
ttccaccaca 
gcgcaagaga 
gagaagttcc 
tactttgcac 
ttggatcaag 
gatatcacac 
tgcggtcagc 
ttcagaactg 
ctggagactt 
gacctgatca 
atgggcgtta 
gacctgtact 
ttgattgcaa 



agaagcggaa 
acagcgtcag 
tcttcaccag 
agtacaacac 
atgtactgag 
gccctaggcc 
agttgagtgt 
acttcgtgct 
cgaagtccat 
atgacaagga 
tgcctatgat 
aggccgagga 
ggttccaaga 
cccttcacct 
ttggtacaat 
aagccaatgt 
tccgtgctat 
cacggatcct 
gtcttgagaa 
aaaatggaat 
tcactgatga 
tcggaaatta 
ctcattgtac 
ggaagaagtt 
tgaaccacgc 



ggtttgagca 
ggagcgaatc 
gctggtcaac 
tgcaatccct 
ggcagcgcag 
tggtgtctgg 
ccctgagtac 
tgagctggac 
tggcaacggt 
gagcatgtac 
gatgaacgac 
gcatctgtct 
acttggtttg 
gctcctcgac 
cccaatggtg 
cttggggtac 
ggagaatgag 
tattgttacc 
ggtcctcggt 
tgttcgcaaa 
tgtggcgcac 
cagtgatgga 
cattgcgcat 
tgaggatcac 
ggacttcatc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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atcacaagta 
cacatggcat 
cccaagttta 
tcacaaagga 
gacaacgatg 
cgtctggacc 
ttgcaggagc 
aaggaggagc 
ggccatatcc 
tacatctgcg 
actgtcatcg 
gctgagatca 
gcctcggctc 
aagatctcac 
gagaggctga 
aggcgtgaga 
agcactgttc 
gccggaagaa 
gttggttttc 
gattcagcag 
cttttcgtgt 
aaataatagt 
aagtggcaaa 
actggatacc 
aaaaaaaaaa 



ccttccaaga 
tcacgatgcc 
acatagtttc 
ggctcacctc 
agcacagttg 
gtgtcaagaa 
ttgttaacct 
aggctgagtt 
gctggatctc 
acaccaaggg 
aggccatgac 
tcgtgaacgg 
tgctcgttga 
tgggagggct 
tgaccctcac 
cccgccgcta 
cattggctgt 
gaagaagaag 
ttcctaggcg 
tgggagtgag 
tctttggatg 
agcatccttg 
gcgacctctg 
ttacattgct 



gattgctgga 
tggaatgtac 
gcctggtgcg 
actccaccca 
tctgaaggac 
cttgactggt 
tgtggttgtt 
caaaaagatg 
tgctcagatg 
tgcttttgtg 
ctgtggtctt 
tgtctccggc 
gttctttgag 
tcagcgtatt 
cggtgtctat 
cctggaaatg 
cgagggggag 
gttggcttcg 
ctgctctttt 
ttgagacaga 
ttacccttga 
ctcgttgcca 
catctatctc 
ctagagaaca 



aacaaggaca 
cgtgttgtcc 
gacatgtcca 
gagattgagg 
aggaacaagc 
ctggttgagc 
tgtggtgacc 
tttgacctta 
aaccgtgtcc 
cagcctgcat 
ccaacatttg 
taccacattg 
aagtgccagg 
gaggagaaat 
ggcttctgga 
ctgtacgcgc 
ccctcgagca 
atttctgaaa 
agagttaagg 
aggatgtggt 
ataatagtag 
agaaaatctt 
tgtcattgac 
gcaataaaag 



ccgttggtca 
acggtatcga 
tctacttccc 
agctgctcta 
caatcatctt 
tgtatggccg 
atggcaaccc 
ttgaacagta 
gtaatgctga 
tctatgaggc 
caactgcata 
atccttacca 
gagaccacag 
acacctggaa 
agtacgtctc 
tcaagtaccg 
agtgatctgg 
gatttgagat 
tcgagttgat 
gtgtgccagt 
cggccttggc 
agtttttttt 
atttagctct 
ccggaccatg 



gtacgagtct 
tgtttttgac 
gtactcagag 
cagtgatgtc 
ctcgatggct 
gaaccctcgc 
atcaaaggac 
caacctgaat 
gctctatcgc 
tttcgggcta 
tggtggtcca 
gggtgacaag 
ccactggacc 
gctttactct 
caaccttgag 
caccatggcc 
ccacctatcg 
ttgagaatgc 
gtgctagttt 
attgttggtg 
gccgtttctg 
tctcttgaac 
gttgcggtgc 
tgattgctgt 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
2950 



<210> 15 
<211> 2825 
<212> DNA 

<213> Festuca arundinacea 



<400> 15 

gcgcgtttcc 

cttcctcaga 

gagcgtgctc 

cacaccaatg 

cagccccacc 

ctgaaggata 

ccatgggttg 

gtgagcgagc 

ttggtgaatg 

gcctccttcc 

aggcacctgt 

ctccgtgcac 

agtgccctcc 

accccgtact 

gactgtactc 

gatccatcca 

ctctctcctc 

caggttgtct 

aagcagcaag 

gcacacggca 

attctgcgtg 

gaagtctggc 

ctgcaggcca 

ttgttggcac 

aagtacccca 

cagttcacag 

caagagattg 

atgcctggcc 

gtctcccctg 

acctccctcc 

aaatttgtgc 

gtcaagaata 

gtaaaccttg 

gccgagttca 



cctacctgtg 
gcaaggtttg 
tgagccgtct 
agctcgtcgc 
agatcactgc 
ccgcctttga 
ctctcgccat 
tcggcgttga 
aaagcactga 
ctcggccatc 
catcaaagct 
acaactacaa 
aagatgcact 
cagagttcca 
agcgtgcaca 
ccttggaaaa 
atggttactt 
acattttgga 
gtcttgacat 
ccacctgcgg 
tgccattcaa 
cttacctgga 
accctgactt 
acaagttggg 
actctgacct 
ctgacctgat 
ctggaaacaa 
tctatcgtgt 
gtgctgacat 
atgctgagat 
tgaaggacaa 
tgactggcct 
tggttgtctg 
agaggatgtt 



acgttcccgt 
aggatccgac 
ccacagcgta 
cgtcttctca 
tgagtacaat 
ggatctccta 
ccggccaagg 
ggagttgagt 
taacaacttt 
gctgtcgaag 
gttccatgac 
ggggatgacc 
caggaaggca 
ccaccggttc 
cgagactatt 
gtttctcgga 
tgctcaggcc 
ccaagtccgt 
tacaccaaag 
ccagcgcctt 
aacagaagat 
agcttacacc 
gatcattgga 
ggttactcat 
ttactggaag 
tgcaatgaac 
ggatactgta 
tgtccatggt 
gaccatctac 
tgaggagcta 
gaacaagcca 
ggttgaactg 
tggagaccat 
tgatcttatc 



gtttcccctt 
tggaggatag 
agggagcgta 
aggcttgtta 
gctgctattc 
aggggggcac 
cctggcgtct 
gtccctgagt 
gtgcttgagc 
tctattggca 
aaggagagca 
atgatgttga 
gagaagcatc 
caggaacttg 
caccttctct 
acaatcccaa 
aatgtcttgg 
gctatggaga 
attctaatag 
gagaaggtcc 
gggattgttc 
gatgatgtgg 
aactacagtg 
tgtaccattg 
aaatttgagg 
catgctgact 
gggcagtatg 
attgatgtct 
ttcccataca 
ctcttcagtg 
atcatcttct 
tatggccgga 
ggaaaagagt 
gagcagtaca 



ccgggcgctc 
caatggggga 
tcggcgattc 
accatggaaa 
ccgaggctga 
aggaggcaat 
gggagtatgt 
atttgcaatt 
tggactttgg 
atggtgtgca 
tgtacccctt 
acgacagaat 
tgtcaggcct 
gtttggagaa 
tggaccttct 
tggtgttcaa 
ggtacccaga 
atgagatgct 
tcaccaggtt 
ttggcactga 
gcaaatggat 
cacatgagat 
atggaaacct 
ctcatgccct 
atcactacca 
tcatcatcac 
agtcgcacat 
tcgaccccaa 
ctgaacaaca 
atgtcgagaa 
cgatggctag 
acccacgcct 
ccaaggacaa 
acttgagcag 



tcgcctcctt 
gagtgcagga 
cctctcagcg 
gggaatgctt 
gcgagagaag 
tgtcatccct 
gagggtcaat 
caaggaacaa 
gccattcaat 
gttcttgaac 
gctcaacttc 
tcgcagtctc 
tccagctgac 
aggttggggc 
cgaggcccct 
tgttgtcatc 
cactggtggg 
attgagaatc 
gctccctgat 
gcacacccac 
ctcacgtttt 
tgctggagag 
tgtcgcgtgt 
agagaaaacc 
cttttcctgc 
cagtaccttc 
ggcattcaca 
gttcaacatc 
gaagaggctt 
ttctgagcac 
gctggaccgt 
acaggagctg 
ggaggagcag 
ccacatccgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040- 
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tggatctctg 
atgaagggag 
gccatgacat 
gtgaatggcg 
ctcgtggagt 
ggcggactcc 
accctctctg 
cgtcgctacc 
ttggctattg 
cggaccagcg 
tatgcctttg 
tgttgtctgt 
tttcatggat 
aaaaa 



ctcagatgaa 
cctttgtgca 
gtggcctccc 
tgtctggcta 
tctttgagaa 
agcgcatcga 
gtgtctatgg 
ttgagatgct 
aaggcgagac 
ccccactttc 
cttttcctag 
ggtagaggaa 
gctatgattt 



ccgtgtacgc 
gcctgctttc 
cacattcgcc 
ccacatcgat 
gtgccaggaa 
ggagaagtac 
tttctggaag 
ctacgctctc 
cacaggcaaa 
ccattcctga 
gttgtagttt 
ctggatgtga 
gaatgaataa 



aacggtgagc 
tatgaggcct 
actgcatacg 
ccataccaga 
gacccaagcc 
acctggaagc 
tacgtctcca 
aagtaccgca 
tgatttggcc 
ttcagcattg 
gagggaagtt 
gggatgtact 
taagataagt 



tctaccgcta 
tcgggcttac 
gtggtccagc 
atgacaaggc 
actggaacaa 
tgtactctga 
accttgacag 
aaatggctac 
tcatcgaaga 
aagcacagat 
ggttcccgtg 
cagtgctccg 
ctttgtttac 



catctgcgac 
cgtgatagag 
tgagatcatt 
ctctgcgctg 
gatctcgcag 
gaggctgatg 
gcgtgagact 
caccgttcca 
aataaaaggg 
cggagagttt 
agagtctctg 
gttggtactt 
cccccaaaaa 



2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2825 



<210> 16 
<211> 1599 
<212> DNA 

<213> Festuca arundinacea 



<400> 16 

gctggatcat acttgaaccc gcaatagaac cggatacacc aggtgacata aaaggttgct 60 

ggtccgcctc agccacagtt atatctggta gtcaaccggt catcatgtac accggtggcg 120 

atgtagagaa tcatcaggtt caaaacattg cgcttcctaa gaaccggtct gacccgtacc 180 

ttatagaatg gaccaaggca tgcaataacc cagtgctcca accggttgga ccaggaatga 240 

acccaggcga gttcagggat ccgacgacag gttggatcgg gccggatgga ctatggagaa 300 

tatcaattgg agctgaggtg aacggttaca gtgcagcact tttgtacaag agtgaagact 3 60 

ttctgaattg gagtagagtt gatcacccac tgtattcatc cagtgcctcc actatgtggg 420 

agtgcctgga cttcttcgcg gtattaccgg gcagtaacgg tggactggac ctgtccgcag 480 

ctattccgaa aggcgccaaa catgtcctca aagtcagcgt ggatcaatgt gacaagtaca 540 

tgattggggt ttatgatctc gaacatgatg cttttgtgcc tgatactatc ctcgatgacc 600 

gttggttgtt gccgaggatc gattacggca attactatgc ttcaaaatcg ttcttcgact 660 

cgaaaaatag gaggaggatc atatggggtt ggactaatga gtcagatagt tcttcagatg 720 

atgtcgcaaa aggctgggca ggtatctatg caattcccag gacaatttgg ctagaccgtg 780 

atggcaagca gttgctgcaa tggccagttg aagagattga gtcccttcga agaaatgaaa 840 

tcaactatca aggactagat ctggagaagg gagatcttta tgagattaag ggagttgaca 900 

ctttgcaggc tgatgtggag atagattttg agctgacgtc tattgatgat gccgactctt 960 

ttgatccttc ctggcttttg gatcccgaaa agcattgccg ggaagcgggt gcatcagttc 1020 

atggtggtat agggccattt ggacttgtta ttctggccac cggcgacatg gaggagcaca 1080 

ctgttgtgca cttcagagtc tacaaatcac agaaagaata catgatactc atgtgctctg 1140 

atataagaag gtcttccctg agacaaggac tgtacgcacc tgcctatgga ggcttctttg 1200 

aatttgatct tgaaaaggaa aggaagatat ctctgagaac tctaattgat cggtcggcgg 1260 

tggagagctt tgggggcggt ggcagggtct gtatcatagc tagagtttat ccagtggcga 132 0 

ttgtcgatga cgggagtgcc cacatgtatg ccttcaacaa tggaagtacc acggtcaggg 138 0 

tgccacagat cagggcatgg agcatgatga cagcacaagt gaatttaaag aaaggctgaa 1440 

gtgatgatta acacagaaaa gctaattcct tttattgatt ctttctctta ttcatgagca 1500 

ctcattcgta caaataaacg gaaattcaac aggcatatgt aattgattgt ttccttgatc 1560 

tcaattattc atatactata attattatta aaaaaaaaa 1599 



<210> 17 
<211> 2010 
<212> DNA 

<213> Lolium perenne 



<400> 17 

gctcgtcttc 

ggtgctgctt 

ctcggccgcg 

ccacttccag 

atggtatcac 

ggcgcactcg 

gaccatcccg 

cactccggcg 

catcgccctg 

caacccgatc 

cgcgtggttc 



ccctattaac 
ctcctgcagc 
tcgccgtcgg 
ccccccatga 
ctgttctacc 
gtgtcccgcg 
acggaccagt 
atcctgtaca 
cccaagaacg 
gcggtgccgg 
gccggcaggc 



tgcgcatggg 
tcgcctccgc 
tcccagcctc 
actggatcaa 
agtacaaccc 
acctgatcaa 
acggcgtgtg 
cggggatcga 
cgtcggaccc 
tggaaggtat 
actggcggat 



gaatccgaaa 
atctcaccat 
cattgttagc 
cgatccaaat 
caagggcgcg 
ctggatcgcc 
gtccggttcg 
ccggccgagc 
tctcctccgg 
aaacgcgacg 
gctcgtcggc 



tgggtcctgg 
gcccgcctga 
ccgctgctca 
gggccgttgt 
gtgtggggca 
cttgagccgg 
acgacgatcc 
gtcaactacc 
gaatggtaca 
cagttccgcg 
gggctgaggc 



cgccatgggc 
gcctggagac 
ggacaggcta 
actacaaggg 
acatcatctg 
cgatctcgcc 
tccacgacgg 
agatccagaa 
agccggggta 
acccgaccac 
cgggcacgct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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ccgcggggag 
cccgctgcac 
ggccggggtg 
gcacgtgctg 
cgacaacgtc 
ccagtacgac 
ccggatcctc 
ctgggccggg 
ggtgcagtgg 
caaggtcgtc 
cgtggaggtg 
cagcaacgac 
gccttttggg 
cagagtcttc 
gtcatctctt 
ttcgtccggg 
cgcgggaggg 
cgcgcacctt 
gtgggagatg 
ttcgcttcct 
caagagctct 
cgtggtgtac 
agagctagct 



gcgattctgt 
tcggcgctca 
gagaagggcc 
aagaacagcc 
aaggagcggt 
tacggcaact 
ctggggtggg 
atccaggcga 
ccggtggagg 
aagcccggcc 
agcttcgagg 
gcgcagaagc 
ctttgggtgc 
aaggatggat 
accccagatc 
aagatctctc 
aagacctgca 
cacgtgttca 
aagagaccat 
cgcatttcgt 
atgatcacat 
gtacaaataa 
tcatattttc 



accggagccg 
ccggcatgtg 
tggacacctc 
tcgacctcac 
acgtgccgga 
tctacgcgtc 
ccaacgagtc 
ttcccaggaa 
agctcgagaa 
agcattttga 
tatcgagcct 
tctgcggcat 
tgtcctctgc 
acggcaaacc 
tatacaagcc 
tgagaagctt 
tcctatcaag 
acaacgggga 
tgatgaatgg 
ggtttcactt 
atgattgcaa 
agatattgtt 
taaaaaaaaa 



cgacttcaag 
ggagtgcccg 
cgagtacggc 
ccgctacgac 
caaccccacc 
caagaccttc 
cgatagcgtg 
gatatggctt 
gctccggggc 
ggtcacgggc 
ggataaggct 
caagggcgcc 
cgacctagca 
tatcgtcctc 
gactttcgcc 
gatcgatcgg 
ggtgtacccg 
gacggatatc 
cgcctaagca 
cactgatatt 
attttgttgc 
taatttccac 



cactgggtcc 
gacttcttcc 
gcggcggcgg 
tactacacca 
ggcgacgtct 
ttcgaccccg 
gcccacgaca 
gaccccagcg 
aagcctgtca 
ctgcagtcat 
gage cct teg 
gatgtcaagg 
gagaagactg 
atgtgcagcg 
gggttcgtcg 
tcggtggttg 
tctatggccc 
aaggtgtcca 
tgcaccatct 
cagtgcctcg 
aaaattcatg 
aegtctaaat 



gcgccaagca 
cggtgggcaa 
gcgtggagaa 
teggcaegta 
accagcgcct 
tgaagcagcg 
aggecaaggg 
gcaagcagct 
acgttggcga 
accagtctga 
atccggccta 
gcggggtggg 
cagtgttctt 
accccaccaa 
acaccgacat 
agagcttegg 
tagggaaaga 
agctgaccgc 
ccgacgagtt 
attgetcact 
ggttgggtac 
ataataatga 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
174 0 
1800 
1860 
1920 
1980 
2010 



<210> 18 
<211> 1389 
<212> DNA 

<213> Lolium perenne 



<400> 18 

gggcgtgggg 

cgcgccgctg 

ggtggctgcg 

eggggtgagg 

gttttacgac 

cgacaactgg 

gcgcaacaag 

caggggctgg 

gcggctggtg 

gcggtgggcg 

geaggeggae 

ccccgagtgg 

cggcgtcggc 

tgtgttcttc 

cacaaagtca 

ggacgtggag 

gagcttegge 

gatgggaagc 

acttgaggcg 

egtcaaggea 

tgcttagatg 

gatgatttat 

attggaaaaa 

aaaaaaaaa 



tccctgctgg 
cacgccagct 
geggegcagg 
catgtgctca 
gacgtggcgg 
cgccggctcg 
cggcgcatac 
gccggcatcc 
cagtggcccg 
acggacgtgg 
gtggaggtcg 
gtgctggatc 
ccgttcgggc 
agggtgttca 
tctacgaaag 
aaggacaagt 
gaeggeggga 
acccacctgt 
tgggagctgg 
tccgacccta 
atgtccgtcg 
gcggaaatgc 
cgtggtgata 



tgtaceggag 
cgcgggacgt 
gcgcgacgga 
agetcaegga 
acaccttcgt 
accacggcca 
tgtgggcgtg 
aggcgttccc 
tggaggagat 
aggceggegg 
tgttcgagat 
cgaaagggct 
tgetegtett 
agcacgatgg 
caggggcaca 
teatatcget 
ggacgtgcat 
acgtgttcaa 
cgacggcggc 
aagaggcett 
ttgatttatg 
aattttagtg 
tgtccacgcc 



cgcggacttc 
gcccgtgctg 
ggggctcgag 
cttcgccaag 
geeggeggag 
cctgtacgcg 
ggtggacgag 
gagggegatg 
egagaegctg 
caggaaggag 
cccgaacctg 
gtgcgcggcg 
ggcctccggt 
caagtacaag 
caagccatcc 
cagaacattg 
gaeggctegt 
caaegggaca 
cgtgaacggc 
gtagttttag 
cttgttggtc 
gegtcatgae 
catatctaaa 



ctccgctggc 
gagtgecegg 
acttcggcac 
gaggaccact 
cccgagcgcg 
tccaagtcct 
accgaeggtg 
tggctggacg 
eggaggaage 
atcgccggca 
gaggaggecg 
aagggcgcgt 
gacctggagg 
gttctcatgt 
tatggagcat 
atcgatcaca 
gtgtaccccg 
ggtgccgtaa 
ggctcgcttg 
ggtatgcccg 
gagttatgag 
ctattggaca 
ggtataatag 



agcgcaacgc 
acctgttccc 
cgagcggcgc 
acatggttgg 
gcgacgaccc 
tctacgacgc 
gcggcgtcgc 
ccgacgggaa 
gggteggect 
tegtgagetc 
agacgttgga 
ccgtgcacgg 
agcacactgc 
gcaccgatct 
ttcttgatgt 
cggtggtgga 
aacacgcggc 
aggtgtccaa 
cacccgtcgt 
ggatggtggc 
tttegggtag 
aacatctgtc 
aggcatccca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1389 



WO 03/040306 



15 



PCT/NZ02/00239 



<210> 19 
<211> 2231 
<212> DNA 

<213> Festuca arundinacea 



<400> 19 

gctgtccact 

ggcgggcctc 

gtcctccgcc 

cagccacgac 

tccgaatggg 

ccgcgcgacc 

aaactggtcc 

ctggtcgggc 

cgacgccgac 

cctccgcgag 

gcacgacaac 

cgccgtctcc 

cttccggcag 

ggagtgcccg 

gccctcgaac 

tgactactac 

ggacaacgac 

cttctacgac 

cgaggccgac 

gctggacagc 

gaagacgcgg 

cggcgtcgcc 

cgccgagaac 

cgcgtccgtg 

ccaggagcac 

catgtgcacc 

agggttcgtg 

ccactcggtg 

cccggagcac 

cgtgaaggtg 

cgacgggctc 

tgtgattagt 

aaattacggt 

aagtacagta 

gggatgcatt 

aggatagtat 

tgtcagcgaa 

caaaaaaaaa 



gcctctcgtc 
cgtctcgccg 
gccctccgat 
agctaccgga 
ccgatgtatt 
tggggcaacg 
gccctcgaga 
tccgccacca 
aacaaccagg 
tgggtgaagc 
ttccgggacc 
gcagggctca 
tgggagcgca 
gacctgttcc 
ggcgcggcgg 
gtgctggggc 
tgccggacat 
gcgggcaaga 
tacctcgcca 
aaggggaagc 
gtcgggttgc 
ggcgcgcagg 
ctcgacccca 
cttggcggcg 
acctccgtct 
gacctcagaa 
gacatcgaca 
gtggagagct 
gcggcgacga 
tccaagctcg 
atcaccgctg 
agttcgttcg 
cttttggggg 
gtacgtagta 
tgggagattt 
ataagtagta 
cagtccgcgt 



ccacccgctc 
cgtgcgcggc 
ggctctctga 
ccgcctacca 
acaagggcgt 
gcaacctctc 
acgccatgga 
tactccccga 
tccagaacgt 
ccagctacaa 
cctccacggc 
aggacggcac 
acgccgagcc 
ccctggcgga 
tgagttatgt 
ggtacgacga 
ggcagcgctt 
agcggcgcgt 
ggggctgggc 
agctgctgca 
tgggagcgga 
cggacgtgga 
accagctgct 
tcggcccgtt 
tcttcagagt 
gatcgactac 
tcgagaagga 
acggcggcgg 
ccaacagccg 
atgcgtggga 
gctcctcgat 
gtgaatggcc 
ttcatttggg 
agaagggtag 
gtttagtact 
agaaagaaga 
cttgtttatt 



tctctgttgc 
cgtcgccgtg 
ccccgcgcct 
cttccagccc 
ctaccacttc 
ctggggtcac 
cccggactcc 
cggcaccccg 
ggccttcccc 
ccccgtcatc 
ctggctcggc 
ggggaccacg 
gctctactcg 
gcccggcgac 
gctgaagcag 
cgccgcggac 
cgactacggc 
gctctggagc 
cggcgtgcag 
gtggccgatc 
gatgaacgcc 
ggtggtcttc 
tgacccacag 
cgggctgctc 
gttcaggcac 
gagagccgac 
gaggagcata 
cggccggacg 
cctgttcatg 
gctggcgccg 
gcacctacgc 
aattgtgtgg 
gaatttgtag 
tcgaagtcitc 
gcatgtcagc 
gtagtcgaag 
ctttgcaaaa 



taagttggtt 
ctactctgcc 
gagagcgccg 
acggagaact 
ttctaccagt 
tccgtctccg 
tccttcgaca 
gtcttcctct 
aagaacgcct 
gcgctccccg 
cgcgacggcc 
ctggtctacc 
tcgagcgacg 
cagcacgggc 
agcgttatgg 
accttctcgc 
cacgtctacg 
tgggccaacg 
gccgtcccga 
gaggagatcg 
ggcggcatga 
gaggtcccgt 
aggttgtgcg 
gttctggcct 
gagggcaagt 
gtgtacaagc 
tcgctcagga 
gtcatcacgg 
ttcaacaatg 
gcgaaagtga 
gaagcgtatt 
ccgattggac 
cagtgtcttt 
gaagagcgtt 
gattgtgagt 
agtggttgct 
gaaatagaga 



ggtttgccat 
tcctcctctc 
ccgccggagt 
ggcagaacga 
acaacccgta 
tcgacctcgt 
tcaacggctg 
acaccggcat 
ccgacccgct 
acgacgtcgt 
tctggcgcgt 
gcagcaagga 
ccggcatggt 
tcgactacac 
acacgctcag 
cggtggaggc 
cgtccaagtc 
agtccgaccc 
ggaggatctg 
agacgttgag 
acgagatcat 
ccctggaggg 
gcgagaaggg 
ccggcgacct 
acaaggttct 
cgccgtacgg 
cactggtcga 
cgcgggtgta 
gcaccggcgc 
acgtcccggg 
aggaggagat 
ttccctggcc 
caggatagta 
ttgctgattt 
agtatctgtc 
gattaacaca 
aagtacatat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2231 



<210> 20 
<211> 1319 
<212> DNA 

<213> Festuca arundinacea 



<400> 20 

cttgaactca 

gagaatagca 

agactttctg 

gtgggagtgc 

tgcggcgatc 

gtacatgatt 

tgaccgtcgg 

cgactcgaaa 

agatgatggt 

cagcgatggc 

tgaaatcaac 

tgacactttg 

tccttttgat 

ggttcaaggt 

gcacattgct 



actgagttca 
attggtgctg 
aattggacta 
ccagatttct 
ccgaaaggcg 

ggggtttatg 

ctgtggttga 
aggggcagga 
gcaaaaggtt 
aaacagttgc 
catcaaggac 
caggctgata 
ccttcctggc 
ggcatagggc 
gtgcacttca 



gggatccgac 
agctgaatgg 
gagttgatca 
tcgccgtatt 
ccaaacatgt 
atctcaaacg 
ggattgatta 
gggtcatatg 
gggcaggtat 
tgcaatggcc 
tagagctgaa 
ttgaagtaga 
ttttggatgt 
catttggact 
gagtttacaa 



aactggttgg 
ctacggtgcc 
cccactgtat 
gccaggcaat 
cctcaagatg 
tgatgccttt 
cggcacattc 
gggttggtcc 
ccatgcaatc 
gattgatgag 
gaacggagac 
ttttgagctg 
cgagaggcat 
tgttgtcctg 
atcacagaaa 



atcggaccgg 
gcacttttgt 
tcagacaatg 
aacggtggac 
agcgtggatt 
gttccggatg 
tatgcttcaa 
aacgagacag 
cccaggtcaa 
attgagtccc 
ctatttgaga 
acgtccatcg 
tgccgggaag 
gcgtctgaca 
agccacatga 



atgggctatg 
acaagagtga 
ccccctcaat 
tggacctgtc 
actctgacaa 
ttgtcctaga 
aatccttctt 
atagtgtttc 
tttggttaga 
ttcgaagaga 
ttaagggaat 
acagcgccga 
caggtgcatc 
acatggagga 
tcctcatgtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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ctctgatcta 
ctttgaattt 
agcggtggag 
ggcgcttgtc 
ggtgccacaa 
aagtgatggt 
agcactcctt 



agaaggtctt 
gaccttgaaa 
agctttggcg 
gacggcaggg 
ctcggggcat 
taacacagaa 
ggtacaattg 



ctctgagatc 
aggaaaggaa 
gcggtggcag 
tccacatgta 
ggagcatgat 
gagcagtttc 
aaaggaaatt 



aggactgtac 
gatatctctc 
ggtctgcata 
tgccttcaac 
gacagcacaa 
attttcttaa 
cgacaggaag 



acaccagcct 
agaactctga 
acggccagga 
aatggaagta 
gtgaacgtga 
ttagcgtact 
tagttggtca 



atggaggctt 
ttgatcggtc 
tttatccagt 
ccacggtcag 
ataagggttg 
ctcattcagg 
aaaaaaaaa 



960 
1020 
1080 
1140 
1200 
1260 
1319 



<210> 21 
<211> 1995 
<212> DNA 

<213> Festuca arundinacea 



<400> 21 

ggtcttccac 

gcggtgcttc 

ctggagaccg 

acgggctatc 

tacaagggct 

atcatctggg 

atcacgccga 

cacgacggga 

atccagaaca 

cctgggtaca 

ccgaccaccg 

gggacgctcc 

gcccaccacc 

gtgggcgagg 

aagcacgtgc 

tacgacaacg 

ctccagtacg 

cgccggatcc 

ggctgggccg 

ctggtgcagt 

gacaaggtcg 

gacgtggagg 

tacagcaacg 

gggccttttg 

ttcagagtct 

aagtcatctc 

atttcatccg 

ggcgcgggag 

aatgcgcacc 

gtgtgggaga 

ttttcggttt 

ctcaggagct 

accgtggtgt 

gtaacaaaaa 



taataactgc 

tgctcttcct 

aggccgcgtc 

acttccagcc 

ggtaccacct 

cgcactcggt 

gcatcccgac 

cgccggcgat 

tcgcgctgcc 

acccgatcgc 

cgtggttcgc 

gcggggaggc 

cgctgcactc 

ccggggtgga 

tgaagaacag 

tcaaggagcg 

actacggcaa 

tcctggggtg 

ggatccaggc 

ggccggtgga 

tcaagcccgg 

tgagcttcga 

acgcgcagaa 

ggctcgtggt 

tcaaggatgg 

tcaccccaga 

ggaagatctc 

ggaaaacctg 

ttcacgtgtt 

tgaagagacc 

ctcgcatttt 

ctatgatcag 

gtatgtacaa 

aaaaa 



gcaagcaatg 

cctgcagctc 

gccgtcagta 

ccccatgaac 

gttctaccag 

gtcccgcgac 

ggacaagtac 

cctgtacacg 

caagaacgcg 

cgtgccagtg 

cggcaggcac 

gatcctgtac 

ggcgctgacc 

gaagggcctg 

cctcgacctc 

gtacgtgccg 

cttctacgcg 

ggccaacgag 

gattcccagg 

ggagctggag 

ccagcatttt 

ggtgtcgagc 

gctgtgcggg 

gctggcctct 

atacggcaaa 

tctatacaag 

cctaagaagc 

catcctgtca 

caacaacggg 

cttgatgaat 

gtggttttag 

atatgattgc 

ataaagatgt 



gggaatccaa 

gcctgcgcat 

ccagcttcca 

tggatcaacg 

tacaacccca 

ctcatcaact 

ggcgtgtggt 

gggatcgacc 

tcggacccgc 

gccggcatga 

tggcggatgc 

cggagcctcg 

ggcatgtggg 

gacacctccg 

acccgctacg 

gacaacccca 

tccaagacct 

tccgacagcg 

aagatatggc 

aagctccggg 

gaggtcacgg 

ctggataagg 

atcaagggcg 

gccgacctgg 

cccatcgtcc 

ccgactttcg 

ttgattgacc 

agagtgtacc 

gagacggata 

ggcgcctaag 

ttcactgatg 

aaattttgtt 

tgtttaattt 



aatggatctt 
ctcaccatac 
ttgttagccc 
atccaaatgg 
agggcgcggt 
ggatcgccct 
ccggttcgac 
ggccgagcat 
tcctccggga 
acgcgacgca 
tggtgggggg 
acttcaagaa 
agtgcccgga 
agcacggtga 
actactacac 
ccggcgacgt 
tcttcgaccc 
tggcccacga 
ttgaccccag 
gcaagcctgt 
ggctgcagtc 
ccgagccgtt 
ccgatgccaa 
cagagaagac 
tcatgtgcag 
ccgggttcgt 
ggtcggtggt 
cgtccatggc 
tcaaggtgtc 
catgcaccat 
ttcagtgcct 
gcaaaattca 
ccacgcttct 



cgcgccatgg 
ccgccggagc 
gctgctcagg 
gccattgtac 
gtggggcaac 
ggagccggcg 
gacgatcctc 
caactaccag 
atggtacaag 
gttccgcgac 
cctccggccg 
ctggacccgc 
cttcttcccg 
aggggtggag 
cgtcggcacg 
ctaccggcgc 
cgtgaagcag 
caaggccaag 
cggcaagcag 
caccgtcggc 
ataccagtct 
cgatccggcc 
tggcggggtg 
tgcagtgttc 
cgaccccacc 
cgacaccgac 
tgagagcttc 
cctagggaaa 
caagctgacc 
ctccgacaag 
cgattgctcg 
tgggttgggt 
aaatataata 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
1995 



<210> 22 
<211> 1760 
<212> DNA 

<213> Lolium perenne 



<400> 22 

ggatggcttg 

actacaatgg 

acataatttg 

cgatagaacg 

tttccggtga 

agaacattgt 

gtaataaccc 

cgacaaccgg 

atggctacgg 

atcacccgct 

tattgccggg 



gtgacctttg 
tatctaccat 
gggccattca 
ggatatccca 
tcaaccaatt 
gcttcccaaa 
ggtgatccaa 
ttggattgga 
tgctgcactt 
gtattcatcc 
aaatagtggt 



gaattctccg 
gagttctacc 
gtttcgacgg 
agtgacataa 
atcatataca 
aacaagtctg 
ccagtcgggc 
ccggatggac 
ttgtacaaga 
aatgcatcct 
ggacttgacc 



gcaacacaaa 
agtacaaccc 
acctcatcaa 
acggttgctg 
ccggagccga 
acccgtatct 
caggcttgaa 
tgtggaggat 
gtcaagactt 
caatgtggga 
tatctgcaga 



agatccaaat 
caatggctcc 
ctggatccca 
gaccggctca 
caaggagaac 
gagggagtgg 
tgcgagccag 
agcagttggt 
tctgaattgg 
gtgcccagat 
aatcccaaat 



ggaccaatgt 
ctctggggta 
gtagaacctg 
gccacaatta 
cgtcagctcc 
acaaaagcag 
ttcagggatc 
gctgagctta 
actagagttg 
tttttcgcgg 
ggcgccaagc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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atgtcctcaa 
aaagtgatac 
atcatggcaa 
tatggggttg 
gaatccatgc 
ggccaattga 
tgaagaaagg 
ttttagggaa 
tagattttga 
atgtcgagaa 
gacttgttgt 
acaaatcgca 
gatcaggaat 
gaaagatatc 
gcagggtctg 
acatgtacgc 
gcatgagcag 
caaatctaat 
gtttcttgat 



aatgagccta 
ctttatgcca 
tttctatgct 
gacaaatgag 
aattcccagg 
agagatcgag 
agacctattt 
actgtagctt 
gctgacatcc 
gcagtgccga 
cttggcctct 
gcaaagctac 
gtacacacca 
tctgagaact 
catcatggcc 
cttcaacaat 
ggcagagcac 
tgacctgtga 
aaaaaaaaaa 



gattcctgtg 
gatagtgtgt 
tcaaagtcat 
acagatagct 
acaatatggt 
tcccttcgaa 
gagattaaag 
atctggcaca 
attgataatg 
gaagcaggtg 
gacaacatgg 
atgatcctca 
gcatatggag 
ctgattgatc 
agagtttatc 
ggcagtacca 
aagtgaatgt 
ttggaggact 



acaagtacat 
tagatgaccg 
tcttcgactc 
cttcagatga 
tagacagtta 
gaaatgaaat 
gaactgacac 
tcattttctt 
ccgacccttt 
catcggttca 
aggagcacac 
tgtgttctga 
gcttctttga 
ggtcagcggt 
cggtggtgct 
cggtcagggt 
aaagttaaag 
ggaaaagtga 



gatcggagtt 
tcgactgtgg 
gaaaaaggga 
tgttgcaaaa 
tggcaagcag 
cagccatcaa 
ttcgcaggtg 
gaaacaggct 
tgatccttcc 
aggtggcata 
tgctgtacac 
tctaagaagg 
atttgacctt 
ggagagcttc 
tgtcgatgat 
gccacagctc 
tgatgattaa 
tttaaatgct 



tatgatctga 
tcgaggatcg 
aggaggatca 
ggttgggctg 
ttgctgcaat 
ggactagagc 
gtccatgttt 
gatgtggagg 
tggcttctgg 
gggccatttg 
ttcagagttt 
tcttccctga 
cagaaggaaa 
ggaggcggtg 
ggcggggccc 
agggcatgga 
catagaagag 
tagcacaatt 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1760 



<210> 23 
<211> 2059 
<212> DNA 

<213> Festuca arundinacea 



<400> 23 

ggaaccagcc 

acctctgcct 

aggcagagag 

agaactggca 

accagtacaa 

tgtccgtcga 

tcgacgccaa 

ttctctacac 

aggcatccga 

tccccaagga 

acggcctctg 

cactgatcta 

agtctcttgc 

cgcagaacgg 

gcgtggtggc 

ccttcaatgc 

gccacgtgta 

gctgggccaa 

agacggtccc 

tcaaggagat 

ctggcggcct 

tcaagatccc 

aaaagctatg 

tcctcctagc 

acggtgccaa 

acgtgtacaa 

tatcgctcag 

cgtgcatcac 

tgttcaacaa 

cagccaacgt 

cacgtttcag 

aaactatata 

ttcaaaaatt 



acccacctgg 
cctgctctct 
cacgccaggc 
gaacgatccg 
cccacgtggc 
cctcgtcaac 
cggctgctgg 
cggcatcgac 
tccactcctt 
cgtcgtgcac 
gcgtgtggcc 
ccggagcaag 
cgccggcatg 
gctcgactac 
cacgctccag 
ggccgccggc 
cgcgtccaag 
cgagtctgac 
gaggaagatc 
agagacgctg 
gaacgaaatc 
gaccctggag 
cggcaacaat 
ctccggcgac 
gtacaaggtt 
gccgtcgtac 
aacattgatt 
ggcgcgggtg 
tgggacaggc 
gaatgtcgcg 
tgtggaagtg 
tgccacttat 
ggtccaagtt 



cc.atccatgg 
ccgtcgtcct 
catggcggga 
aatgggccga 
gccacctggg 
tgggccgccc 
tcgggatcag 
gccgctggca 
cgtgagtggg 
gacagcttcc 
atcgcggcca 
gacttccggc 
gtggagtgcc 
gcgccctcga 
gactactacg 
gccgacaacg 
tccttcttcg 
accgaggccg 
tggctggaca 
aggaagaagc 
atcggcgtcg 
ggggctgaga 
ggcgcgtcaa 
ctgctggagc 
ctcatgtgca 
ggagggttcg 
gatcactctg 
tacccggagc 
gcggtgaagg 
ggccacgggt 
ttagtataaa 
ataactactt 
aaagttgggg 



ccgggctccg 
ccctccgccg 
gcaggaccgc 
tgtaccacaa 
gcaacggcaa 
tcgacaccgc 
ccaccatcct 
accaggtcca 
tgaagcctga 
gtgacccctc 
aggtcaacgt 
gctgggagag 
cggacctgtt 
gcagggcggc 
tggtggggct 
actggcggac 
acgcgcgaaa 
actacatcgc 
tcgatgggaa 
gggtcgggtt 
cgggctcgca 
acattgagcc 
tgcggggcag 
acacctcagt 
ccgacctcac 
tggacatgga 
tggtggagag 
acgcggagat 
tagccaagct 
gataacccca 
actgtgggag 
aattaggata 
gcggtgcccc 



tctcgccgcg 
gctctaccac 
ctaccacttc 
cggcttgtac 
cctctcctgg 
ccttgacccc 
ccccgatgga 
aaacgtcgcc 
ctacaacccc 
cacggcgtgg 
gaccgtgacc 
gaacgccgcg 
cccggtggcg 
gaggcacgtg 
gtacgacgac 
ctggcgccgc 
gaaccggcgc 
caggggttgg 
gcagctgctg 
gctaggaacg 
ggcggacgtg 
caatgagcta 
tatcggcccg 
cttcttcagg 
aagatcgact 
catcgacaag 
cttcggcggt 
gagcaacagc 
cgaggcgtgg 
agtgcaatga 
ctactaggtt 
tgcttctgca 
cgacatacac 



gtcgccttcc 
gaggacgacg 
caacccgcca 
cacttgttct 
ggccactccg 
gactccccgt 
caaccggcca 
ttccccaaga 
gtcattcctc 
cgcggccgtg 
gtggggtcaa 
ccgctgtacg 
aagcccggtg 
ctgaagctga 
actgcggaca 
atcgactacg 
gtgctttggt 
tctggcgtcc 
cagtggccga 
gagatgaact 
gaggtcgtct 
ttggacccgc 
ttcggtctac 
gtgttcaagc 
acgagatccg 
accaagagca 

ggggggcgaa 

cacatctata 
gagctggcga 
atagtcgtaa 
ttattctcga 
aaaaaaaatc 
attcctctgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
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atatgcttgt aacgtgggta gaaaggtcaa taagtacgcg ggactttgtg attctcgcca 
taggcataaa aaaaaaaaa 

<210> 24 
<211> 2167 
<212> DNA 

<213> Lolium perenne 



2040 
2059 



<400> 24 

gggaccttgc 

cttgggcgtg 

tctacgagac 

ttgagctgag 

cgccgctgta 

tgtggggcaa 

tggagacggc 

cgaccatcat 

tcaactacga 

agtgggtgaa 

agttccggga 

ccctctccgg 

ggacgcgggt 

tctacccggt 

cgagggtgaa 

tcgggaccta 

accacctgag 

agcgccgccg 

ccaagggctg 

ggcagctgat 

gcctcaagga 

cacaggctga 

acccggcgct 

gcggcgtggg 

ccgtcttctt 

tcatgtgctc 

cgggcttcgt 

aatccgtcgt 

cgtcgctcgc 

tcaaggtgtc 

agatttagat 

ctcaggcatg 

gttttacaag 

attttgtatg 

aaagttattt 

ttaaaataag 

aaaaaaa 



gcccaagtac 
cccggcggtt 
cagcctcctc 
caccgggtac 
ctacaagggt 
catcgtgtgg 
cctggcgccg 
gcccgacggc 
ggtccagaac 
gccggcgcac 
cccgaccacg 
cgcgtcccgc 
gcggaagccg 
gaccgtggac 
gcacgtgctc 
cgaccggctg 
gtacgactac 
catcctgtgg 
ggccggaatc 
gcagtggccg 
ccggatggtg 
cgtcgaggtg 
ggccaacgac 
gcccttcggt 
cagggtgttc 
cgatccaacc 
tgatattgac 
ggagagcttt 
cattggcagg 
gcggctcacg 
tcaggcagga 
cgtctggggc 
ggcgcgtacg 
cccccgggaa 
ttttgaaacg 
gagcaacaaa 



gtagtctgca 
ctggtgctgc 
gagaccgagg 
cacttccggc 
tggtaccatc 
gcgcactcgg 
agcatcgacg 
acgccggtga 
gtcgccttcc 
aacccggtga 
gcctggtacg 
ggcgtggcgt 
ctgcactcgg 
ggcaaggaga 
aagaacagcc 
aaggagaggt 
ggcaacttct 
ggatgggcga 
caggcgattc 
gtggaggagg 
aagcggggag 
agcttcgagg 
gcccagaagc 
ctgtgggtgc 
aaggccgcgg 
aagtcatctc 
atggctaagg 
ggggccggag 
aacgctcacc 
gcgtgggaaa 
gcaccatatg 
gttattctga 
tagctagcta 
taataaagat 
gggcaaaata 
gtagaagttt 



cagcaatggg 
tcttgcagct 
cggcggcggc 
ctcagaagaa 
tgttcttcca 
tgtcgcgcga 
ccgacaaata 
tcatgtacac 
ccaagaacag 
tcgtcccgga 
cggacgggca 
acgtgtaccg 
cgccgacggg 
gcggggtgga 
tcgacctccg 
acgtgccgga 
acgcgtccaa 
acgagtccga 
ctcggaaggt 
tgaaggcgct 
aacacgtcga 
tgccgagcct 
tttgcggcgt 
tggcgtcgtc 
gcaacgtcaa 
tgaacaagaa 
gcaagatttc 
gcaggacgtg 
tccacgtctt 
tgaagaagcc 
catgattcct 
tgttaatttg 
ggtttgcacg 
ccatgcatag 
tttgctccaa 
tacaagaaag 



ggttcgtctc 
cgccggagcg 
caccgtgcca 
ctggatcaac 
gtacaacccc 
cctcatcaac 
cggctgctgg 
gggcgtcagc 
ctcggaccct 
gggcggcatc 
ctggcggatc 
gagccgcgac 
gatgtgggag 
cacgtccgtg 
ccgctacgac 
caaccccgcc 
gacgttctac 
caccgccgtc 
ttggctggac 
cagggggaag 
ggtcaccggg 
ggagggggcg 
gaagggcgcc 
caagctggag 
cagcaccaag 
cctgtaccac 
tctcagaagc 
catcctctct 
caacaacggc 
ggcgctcatg 
acatatgtgc 
acctctggtg 
ctgtgtaagt 
cctgaggtgg 
tcaactactc 
ttaatgtttt 



gggagagtag 
tcccatgtcg 
gcctccattt 
gatcccaacg 
aagggcgcgg 
tgggtggccc 
tcggggtcgg 
cggccggacg 
ctcctccggg 
aacgcgacgc 
ctggtgggcg 
ttccggcggt 
tgcccggact 
gtgtccagct 
tactacaccg 
ggcgacaagc 
gacccgtcca 
gacgacgtcg 
ccaagcggga 
aagccggtca 
ctacaaaccg 
gaggcgctgg 
gacgtggagg 
gagaggaccg 
cccctcgtgc 
ccgaccttcg 
ctgatcgatc 
cgcgtctacc 
aaggcggaca 
aacggtgcct 
ttgaatttgg 
aaacatgcta 
gaagggggtc 
gcatcggtag 
ctggcatgga 
gattattaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2167 



<210> 25 
<211> 2138 
<212> DNA 

<213> Lolium perenne 



<400> 25 

gccctcgcac 

ccacagattc 

ccctgccgga 

tcgcagcgtt 

tcaggctcgt 

tcatggacgt 

ccgccagcga 

gcaatgcgat 

tgaacgaccc 

acccggaggg 

tgctccggtg 

gcgcatggtc 

gctccaccaa 



tagtcggccg 
tatgccaatg 
ggacgccgag 
gctgttgacg 
tggcgagctg 
cagcggtagc 
gagcggcggc 
gctccagtgg 
caacggtccg 
cgcaatctgg 
gcgccacctg 
aggctccgcc 
cgcctccgtg 



aggcattctt 
gaggcaagag 
gcagcggtgg 
ttggtcgccg 
cctgccgggg 
agagggcctg 
atgctgggcg 
cagcgcaccg 
gtctactaca 
ggcaacaaga 
cccatcgcca 
accgtgctcc 
caggtccagt 



cctagttgct 
atggcgtctc 
ttgggcgcgg 
cgctccttgc 
gcgtcgtcat 
agtcaggcgt 
ccgacgccgg 
gcttccactt 
aggggtggta 
tcgcgtgggg 
tgttccccga 
ccgacggccg 
gcctcgcctt 



tccatcgcat 
gatgccctac 
tcgccggacc 
cgtcgccgcg 
gcccaaccac 
gtcggagaag 
cagcaacgcg 
ccagcccgag 
ccacctcttc 
ccatgccgtg 
ccagtggtac 
catcgtcatg 
cccctccgac 



cgatctcgat 
tcgtatgcgg 
gggcctctgt 
ctggctggcg 
ccgatggaag 
acgtccgggg 
ttcccgtgga 
aagaactgga 
taccagtaca 
tcccgggaca 
gacatcaacg 
ctctacacgg 
ccctccgacc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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cgctgctcac 
tcggggagaa 
ggcggatcgt 
ccaagaactt 
ggatgtggga 
aggccgttgc 
gctcagacga 
agtggacacc 
agttctacgc 
gggtcggcga 
cgatccctcg 
tggtcgaggt 
atggctccgt 
tccgcctgga 
gcaccagcgg 
ccgatgccag 
ggggcctcga 
ccaacgacat 
tgtctgttag 
cggtggtgac 
ttttcaacaa 
acccctccta 
ttgttttttg 



caactggacc 
ggacttccgg 
catcgggtcc 
ccatgatttt 
gtgcatcgat 
ggcggcatcc 
cgaccgacat 
gctagatgcc 
atccaagacc 
gactgactct 
cacggtggtg 
ggagacgctc 
cttccctctc 
cccgctcgat 
tggcgcggcc 
gcgccatggc 
tggcaacctg 
tgtcaaaagg 
ggttttggtg 
ttcacgagtt 
cgccaccggt 
caaccagaac 
tgctagcatg 



aagtatgagg 
gacccgacca 
aaggataacc 
gagctcgttc 
ttgtacccgg 
aacagcggtg 
gactactacg 
gacgccgatg 
ttctatgacc 
gagcgcgccg 
ctagatacca 
cgtaccaact 
agtctccacc 
gtcgccgccg 
ggtcgtggag 
ggggacacgg 
cgcacgcact 
gtcgttggca 
gcccactcca 
tacccgactg 
gcccgggtcc 
caggccgaaa 
ttgcccgtaa 



gcaacccggt 
ctgcatggta 
gccgcgccgg 
ccggagtgct 
ttggcggcgc 
gtggtgaagt 
cgctagggag 
tcggcatcgg 
cggccaagaa 
acgtggccaa 
agacgggcag 
ccaccaatct 
gggccacaca 
caaaggaggc 
cgctcggtcc 
agcagaccgc 
tctgccatga 
acatcgtgcc 
ttgtcgagag 
aggccatcta 
ccgccaccag 
tggcttcatt 
aaaaaaaa 



gctgtacccg 
cgatggctcc 
catggccttg 
gcaccgggtg 
gaggggcatt 
tttgcatgtc 
gtacgatgca 
gctgaggtac 
gaggcgtgtg 
gggatgggct 
caaccttatc 
cgggagcatc 
gctcgacatc 
cgacgttggc 
ctttggcctg 
cgtctacttc 
cgagtcacgg 
agtgctcgac 
cttcgcacag 
cgccaatgcc 
tctcgtcgtc 
gtaaatcgaa 



cctccgcacg 
gatggaatgt 
acctacaaga 
ccggcgacgg 
gacatgacgg 
atgaaggaga 
gcgacaaaca 
gattggggaa 
ctatgggggt 
tccctacagt 
cagtggccgg 
atcgtcgagc 
gaggcttcct 
tacaactgca 
ctcgtactcg 
tacgtcgcga 
tcatcccgtg 
ggaaaggcgc 
ggtgggaggt 
ggggtatacc 
cataaaatgg 
aatgtacata 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2138 



<210> 26 
<211> 1768 
<212> DNA 

<213> Lolium perenne 



<400> 26 

ggtccattgg 

tgtctggaca 

gtccaccaat 

cctcctccgc 

cggtgacaag 

gcgcaccgtc 

gaccaaagac 

cggcatgtgg 

gtacgtgatc 

cgacgcggca 

gaggtacgac 

gcgcgtgctg 

atgggcatcc 

cctcatccaa 

tggcatcacc 

agacatcgag 

cgtaggctac 

tggcatcctc 

caagggcctt 

ggccaaggat 

attttccgtg 

gtccacggcg 

tcttttcaac 

ggactcgtcc 

tagcgtcgga 

atccccggat 

tagctactct 

agatggatga 

gtaactacat 

attgtgatga 



cgccacctcc 
ggctccgcca 
gcctccgtgc 
aactggacca 
gacttccgtg 
atcgggtcca 
ttcctcaact 
gagtgcatcg 
aaggagagca 
gccaacacgt 
tggggcaagt 
tgggggtgga 
ctcatgtcga 
tggccagtgg 
attgaccacg 
gcctccttcc 
aattgcagca 
gtccttgccg 
gacggggccc 
gtcgtgaagc 
agggtgctcg 
acgtcgaggg 
aatgccaccg 
tacaaccaga 
tggtgaggat 
cggtcggtgg 
atttaccatg 
attagctata 
atattggcag 
tattgatcaa 



cgctcgccat 
ccgtgttccc 
aggcccagtg 
agcacgaagc 
acccaaccac 
aggacaacaa 
acgagctcat 
acttctaccc 
gcgacgacga 
tcacggccgc 
tctacgcgtc 
ttggcgagac 
ttccgaggac 
aggagatcga 
gcagcgtcta 
gcctcgacgc 
ccagcggcgg 
acggtaaggc 
tcgagaccca 
gagtggtggg 
tggaccactc 
tgtacccgac 
gcggctccgt 
tcttcatggc 
gatcacctac 
tggcttcctc 
tfegttgtttt 
gatggatgat 
gatcgatgat 
aaaaaaaa 



ggtgcccgac 
cgatgggacc 
cctcgccgtg 
caacccggtc 
cgcatggttc 
cggccacgcc 
cccgggatac 
cgtcggcggc 
ccgacatgac 
ggacccggag 
caagaccttc 
cgactccgag 
ggtggagctc 
gaccctccgc 
cccactccct 
cgccaccgtc 
ctctacccac 
ggagcaaacg 
cttctgccac 
atacaccgtg 
aattgtggag 
ggagtctatc 
gaccgttgag 
tgacgacttg 
tacatataca 
tttttttgga 
gttggttttt 
tgtgtcctat 
atccctgttg 



caatggtacg 
ctgaacatgc 
cccgaggacc 
ctcctcccac 
gacgagtctg 
ggcatcgcca 
ttgcatcgcg 
aagaacggca 
tggtacacgc 
aacgacctag 
tacgacccag 
cgcgccgatg 
gacgagaaga 
atcaagtcca 
ctccaccgcg 
gccgccctca 
cgcggcgcac 
gcggtgtact 
gacgagtcgc 
cctgtcctcg 
agcttcgcca 
tacggcgctg 
aagctcgtgg 
tagtcaccgt 
tacatactat 
tgcagaagga 
tggggtttgg 
ttttctcctg 
catgacagtg 



acatcaacgg 
tctacacggg 
ccaatgactc 
cgcccgggat 
accagacgtg 
tggtgtacaa 
tcgacggcac 
gcgaggagct 
tagggaaata 
ggattgggct 
ccaagaagcg 
tcgccaaggg 
cctggaccaa 
ccgaccttgg 
ccacacagct 
acgaggctga 
tcggcccctt 
tctatgtgtc 
gatcgacgct 
atggtgaggc 
tgggtggaag 
ctggtgcata 
tgcatgagat 
catccatgga 
tgatcgaacg 
gatggagtac 
gtttttgacg 
ccttccgagt 
atgattaatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
138 0 
1440 
1500 
1560 
1620 
1680 
1740 
1768 
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<210> 27 
<211> 1855 
<212> DNA 

<213> Lolium perenne 



<400> 27 

ggatcttccg 

actgcttcgc 

ggcggaccta 

acgggctcgg 

tcgcgctcgc 

tctgcacgcc 

cgcagtccgc 

tgaccgtgat 

tcgtgtcagc 

tggcgctgcc 

ggggcctggt 

gggcggggga 

cggtgctgct 

tgggggccat 

cgctggtgct 

ggatcgtgct 

gcctgccgca 

ccatgtgccc 

tggtgcgcaa 

acctccccgg 

ccgtggccac 

acgtcgacga 

agggcttcca 

ccgacgcggc 

tggtccgcgc 

aggtggtgtt 

cgtcggggaa 

gaagagtggt 

accttttgtt 

ggggataaaa 

gtatcagggg 



gtccaggctc 
gacggcagcc 
cacgttcgcc 
cgtgcgccac 
cttcttcggc 
gcaggagatc 
ctacgtcgac 
caccatcgac 
cgccgacgag 
ctactcgtcg 
gtcgagcgtg 
ggacgtggtg 
gtgcgcgctg 
gctggagggc 
cgcgctcgcc 
ctccggcgcc 
ggccatcttc 
ggcgttcgcg 
cgccgagctc 
cgagatctgc 
cgccgcgacc 
cgacgacgag 
ggtaccgccg 
cgtcgtcccg 
cgccgactcc 
ctacaagagg 
gatactcagg 
tcaaggcttc 
tcatttggaa 
gttttgtcta 
attcgtgatt 



ccggacatcg 
tcggccccgg 
gagacgcacc 
ggggaccgga 
gcgtccatgc 
cacaagcagc 
aagctccggc 
gacgacggca 
aacagcgtcc 
ggcacgacgg 
gcgcagcagg 
ctctgcgtgc 
cgggcgggcg 
atcgagcggt 
aagaaccccg 
gcgccgctcg 
ggacagggct 
cgggagccga 
aaggtggtcg 
atccgcggcc 
atcgacgtcg 
gtcttcatcg 
gccgagctcg 
caaaaggatg 
gacatcgccg 
ctgcacaagg 
aaagaactca 
atgctaatca 
gattgtattc 
cgttttcttt 
gaaattaatc 



acatccctac 
acgcgccgtg 
tgctctgccg 
tcatggtgct 
tcggggccgt 
tcgtggcctc 
acgaggcctt 
ccccggacgg 
cggagtctcc 
ggctgcccaa 
tggacggcga 
tgccgctctt 
ccgccgtgat 
ggcgcgtcac 
gggtggagaa 
gcaaggagct 
acgggatgac 
cgccggccaa 
accccgacac 
cgcagatcat 
agggatggct 
tcgaccgcgt 
aggctctgct 
atgccgccgg 
aggaggccat 
tctacttcac 
gagctaaact 
tttcgatcag 
cagctagtgg 
tacgctactc 
aagattggtt 



ccacatgccc 
cctcattacc 
caaggccgcg 
gctgcagaac 
cagcacggcg 
cggcgcgaag 
cccacgaatc 
ctgccagccg 
catctcgccg 
gggcgtggtg 
gaacccgaac 
ccacatcttc 
gctgatgcct 
ggtggcggcc 
gcacgacctc 
cgaggacgcg 
ggaggccggg 
gtccggctcc 
cggcgtctcc 
gaaaggatac 
ccacaccggc 
caaggagctc 
catcgcgcac 
cgaggtcccg 
caaggagttc 
ccacgcgatc 
cgccgccccg 
aaaggcagtt 
ccagtgactg 
tctccattga 
caattaaaaa 



ctgcacgact 
gcagccacgg 
gcggcgctgc 
tccgtggagt 
gcgaacccgt 
ctggtcgtca 
ggcgaggccc 
ttctggggcc 
gacgacgcgg 
ctgacgcacg 
ctgcacatgc 
tcgctcaact 
aggttcgaga 
gtggtgccgc 
agctccattc 
ctacgtggcc 
ccggtgctgt 
tgcggcacgg 
ctcggccgca 
ttgaatgatc 
gacatcggct 
atcaagttca 
ccgtccatcg 
gtcgccttcg 
gtatccaagc 
cccaagtcgg 
gccactgcct 
cctatgttcc 
agtaagggat 
ggagtacaat 
aaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1855 



<210> 28 
<211> 2041 
<212> DNA 

<213> Lolium perenne 



<400> 28 

gaggaggtgg tggaggagca cgaaatcccg gccgccattc ctccaccttc cgctccgacc 60 

aaagatttcc atccggcgag atccatgggc tccatcgcgg cagacttggc gccggaggcg 120 

cccgcggagc tggtgttccg gtcgaagctc ccggacatcg agatcccgac ccacctgacg 180 

ctgcaagact actgcttcga gcgcctgccg gagctctccg cccgcgcctg cctcatcgac 240 

ggcgccacgg gcgccgcgct cacctacggc gaggtggacg ccctctcgcg ccgctgcgcg 30 0 

gccgggctgc gccgcctcgg cgtccgcaag ggcgacgtgg tcatggcgct cctccgcaac 360 

tgccccgagt tcgccttcgt gttcctcggc gcggcccggc tcggcgccgc caccaccacc 420 

gccaacccgt tctacacgcc ccacgagatc caccgccagg ccgccgcggc cggcgccaag 4 80 

gtgatcgtca ccgaggcctg cgccgtcgag aaggtgcgcg ccttcgccgc cgagagaggg 54 0 

atccccgtcg tctccgtcga cgaggccgtc gacgacggct gcctcccgtt cgccgcgact 60 0 

ctcctcgggg aagaaagcgg cgagcggttc gtcgacgagg cggtcgaccc cgacgacgtg 6 60 

gtggcgctgc cgtactcgtc cggcaccacc ggcctgccca agggcgtcat gctcacccac 720 

cgcagcctcg tcaccagcgt cgcccagcag gtggacggtg agaacccgaa cctgcacttc 78 0 

agctcgtccg acgtgctgct gtgcgtgctg ccgctgttcc acatctactc gctcaactcg 84 0 

gtgctgctcg ccggtttacg cgccgggtgc gcgatcgtga tcatgcgcaa gttcgaccac 900 

ggcgctttgg tggacctggt gcgcgcgcac ggcgtcacgg tggcgccatt cgtgccgccc 9 60 

atcgtggtgg agatcgccaa gagcgcgcgg gtgaccgccg cggacctggc gtcgatccgg 1020 

ctggtcatgt cgggggcggc gcccatgggc aaggagctgc aggacgcgtt catggccaag 108 0 

atccccaacg ctgtgctcgg gcagggatat gggatgaccg aggccggccc cgtgctagcc 1140 

atgtgcctgg ccttcgccaa ggagccgttc gaggtcaagt ctggctcctg cggcaccgtc 1200 

gtccggaacg ccgagctcaa gatcgtcgac cccgacaccg gcgcctccct cggccgcaac 12 60 

ctgccggggg agatctgcat ccgcggcaag cagatcatga aaggttacct aaatgatccg 132 0 
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gaggccacaa 
gtcgatgatg 
ggattccaag 
gatgctgctg 
gtgcggactg 
gttgttttct 
tctggcaaga 
gataccacac 
tccaacacca 
ctttttacta 
catgtataga 
tgaatatttg 
a 



agaacaccat 
acgacgagat 
tacctccagc 
tcgtatcgat 
aaggttcaga 
acaagaggat 
tcctcaggaa 
agtccaaaaa 
tgtaatgttc 
gatgtgtcca 
taaccgcctt 
ttcaagaaga 



tgacaaggac 
ctttattgtc 
agaacttgaa 
gcaagacgaa 
gatcagcgaa 
ctgcaaagtg 
ggacctgaga 
ctaagtcaga 
ttaatataaa 
acatatgata 
tttttgataa 
tcaggattcg 



ggttggctgc 
gacagactga 
gcccttctca 
cttgctggtg 
aacgagatca 
ttcttcgcgg 
gcaaagctcg 
tatattgttt 
cggaaattat 
tgtttgttag 
gaaaggctga 
gttgccaatt 



atactggaga 
aggagataat 
ttacgcaccc 
aagttccggt 
agcagttcgt 
attccattcc 
ccgcaggcat 
cccaaccgta 
tacatataga 
gccgatgatg 
ttataatgta 
gtttaccttt 



cattggttat 
caaatataag 
tgaaatcaag 
tgcgtttgtt 
tgcaaaagag 
aaagagtcca 
tcccggcagt 
cacacctctg 
agggctgatt 
ggtaacctgt 
taccatgagc 
taaaaaaaaa 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2041 



<210> 29 
<211> 1934 
<212> DNA 

<213> Festuca arundinacea 



<400> 29 

gggagcacgg 

cggcgagatc 

tgttccggtc 

gcttccagcg 

ccgcgctcac 

gcctgggggt 

ccttcgtgtt 

acacgcccca 

aggcctgcgc 

ccgtcgacga 

acggcggcga 

actcgtccgg 

ccagcgtcgc 

tgctgctgtg 

ggctccgcgc 

acctggtgcg 

tcgccaagag 

gggcggcgcc 

tgctcgggca 

tcgccaagga 

agctcaagat 

tctgcatccg 

acaccattga 

acgagatctt 

ctccggcaga 

tatcgatgca 

gttcagagat 

agaggatctg 

ttaggaagga 

ccaaaagcta 

aatgttctta 

gtccattgat 

attgaaaaaa 



aatcccggcc 
catgggctcc 
caagctcccg 
cctgccggag 
ctacggcgag 
ccgcaagggc 
cctcggcgcc 
cgagatccac 
cgtcgagaag 
gggcgtcgac 
gcggttcgtc 
caccaccggc 
ccagcaggtg 
cgtgctgccg 
gggttgcgcg 
cgcgcacggc 
cgcgcgggtg 
catgggcaag 
gggatatggg 
gccgttcgag 
cgtcgacccc 
cggcaagcag 
caaggacggt 
tattgtcgac 
acttgaagcc 
agacgaactt 
cagcgaaaac 
caaagtgttc 
cctgagagca 
agtcagatat 
atataaatgg 
atatttttag 
aaaa 



gccattcctc 
atcgcggcgg 
gacatcgaga 
cactccgcgc 
gtggacgcgc 
gacgtcgtca 
gcccggctcg 
cgccaggcca 
gtgcgcgcgt 
gacggctgcc 
gacgaggcgg 
ctccccaagg 
gacggtgaga 
ctgttccaca 
atcgtgatca 
gtcaccgtgg 
acggcggcgg 
gagctgcagg 
atgaccgagg 
gtcaagtccg 
gacaccggcg 
atcatgaaag 
tggctgcata 
agactgaagg 
cttctcatta 
gctggtgaag 
gagatcaagc 
ttcgcggact 
aagctcgccg 
attgtttccc 
aaattaatac 
tccgatgatg 



caccttcagc 
acgcgccgga 
tcccgaccca 
gcgcctgcct 
tctcccgccg 
tggcgctgct 
gcgccgccac 
ccgccgccgg 
tcgccgccga 
tcccgttcgg 
tcgacccgga 
gcgtcatgct 
acccgaatct 
tctactctct 
tgcgcaagtt 
cgccattcgt 
acctggcgtc 
acgcgttcat 
ccggccccgt 
gctcctgcgg 
cctccctcgg 
gttacctaaa 
ctggagacat 
agataatcaa 
cgcaccctga 
ttccggttgc 
agttcgttgc 
ccattccgaa 
caggcatccc 
aaccttacac 
atatagaagg 
tgtaccctgt 



tccggccaaa 
ggcgcctccc 
cctgacgctg 
catcgacggc 
ttgcgcggcc 
ccgcaactgc 
caccaccgcc 
cgccaaggtg 
gagagggata 
cgagactctg 
cgacgtggtg 
cacccaccgc 
gcacttcagc 
caactcggtg 
cgaccacggt 
gccgcccatc 
catccggctg 
ggccaagatc 
gctggccatg 
caccgtcgtc 
ccgcaacctg 
tgatccggag 
tggttatgtc 
atataaggga 
aatcaaggat 
gtttgttgtg 
aaaagaggtt 
gagtccttct 
cggcagtgaa 
acctctgtcc 
gctgattctt 
catgtataga 



gatttccatc 
gccgagctgg 
caggactact 
gccaccggcg 
ggcctccgcc 
ccggagttcg 
aacccgttct 
atcgtcaccg 
accgtcgtct 
ctcggggaag 
gcgctgccgt 
agcctcgtca 
tcgtcggacg 
ctgctggcgg 
gcgctggtgg 
gtggtggaga 
gtcatgtcgg 
cccaacgccg 
tgcctggcct 
cggaacgccg 
cccggggaga 
gccacaaaga 
gatgatgacg 
ttccaagtac 
gctgctgtcg 
cggactgaag 
gttttctaca 
ggtaagatcc 
accacacagt 
aacatcatgt 
tttactagat 
taccgccttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
7 80 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1934 



<210> 30 
<211> 2014 
<212> DNA 

<213> Lolium perenne 



<400> 30 

ggagagagga 

ctctgcttct 

attaccatgg 

ttccggtcga 

ttcgagaaga 

tcctacacct 



gatcaagcaa 
cgctcgatcg 
gttccgtgcc 
agctccccga 
tggccgaggt 
acacggaggt 



gccatctccc 
ccggccggtg 
ggaggagtca 
catcgagatc 
cgcgtcccgc 
cgactacctg 



acgactaatt 
aggtagctag 
gtggtgtccg 
aacaacgagc 
ccctgcatca 
acccgtcgcg 



tagaagaaga 
ctagctactc 
tggccgcggc 
agacgctgca 
tcgacggcca 
ccgcggcggg 



tttacttagt 
gtactagatc 
ggagacggtg 
gagctactgc 
gacgggcgcc 
gctgcgccgc 



60 
120 
180 
240 
300 
360 
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atgggcgtgg 
ttctccttcc 
accccgcacg 
gcctgcgccg 
gtcgacggga 
cccgaggcgg 
ggcaccaccg 
gcccagctgg 
tgcctgctgc 
gtcggcgccg 
cgcgcgcacc 
agcgaccgcg 
cccatgggca 
cagggttacg 
gagcccttca 
gtcgtcgacc 
cgcgggaagc 
gacaaggacg 
ttcatcgtcg 
gagctcgagg 
aaggatgatc 
atcaccgaga 
aacaaggtct 
gacttgagag 
gggccgcttc 
ccaaatgggg 
gttgattcgc 
ttattttttg 



ggaagggcga 
tgggcgcggc 
agatccaccg 
tggagaaggt 
ggcgcgacgg 
acgaggccgg 
ggctccccaa 
ttgacgggtc 
cgctgttcca 
ccatcgtcat 
gcatcaccat 
tcggcgccga 
aggacctcca 
ggatgactga 
aggtcaagtc 
ccgacaccgg 
agatcatgat 
gctggctgca 
acaggctcaa 
ccctcctcct 
tctgcggcga 
acgagatcaa 
acttcaccga 
ccaggctcgc 
tcaggaacgc 
aaagaaacta 
cctgcttgtg 
accatgtaaa 



cgtggtgatg 
caggctgggc 
ccaggcggag 
gctggagttc 
gtgcgtggac 
gatcctcccc 
gggcgtcatg 
gaacccaaac 
catctactcg 
catgcgcaag 
cgcgccattc 
cgacctcgca 
ggacgccttc 
ggccgggccg 
cgggtcgtgc 
cgcatccctc 
aggttacctg 
caccggagat 
ggagatcatc 
cacgaacccg 
agtcccggtc 
gcaattcgtc 
ctccattccc 
cgctggcatc 
aatcacccat 
cgggagggga 
taatgttgat 
aaaaaaaaaa 



aacctgctcc 
gccgccacca 
gcggcgggcg 
gcggcggggc 
ttcgcggagc 
gacgacgtcg 
ctcacccacc 
gtgtgcttca 
ctgcacacgg 
ttcgacgtcg 
gtgccgccca 
tccatccgca 
atggccaaga 
gtgctggcca 
ggcaccgtgg 
ggcaggaacc 
aacgacccag 
atcggcttgg 
aagtacaagg 
gaggtcaagg 
gccttcatta 
tcaaaggagg 
aagaaccctt 
cccaccgaag 
ggtgctgttt 
tcatattatt 
aaaatgaaat 
aaaa 



gcaactgccc 
ccaccgccaa 
ccaagctgat 

ggggcctgcc 

tgatcgccgg 
tcgccctgcc 
gcagcctcgt 
acaaggacga 
tgctgctggc 
gcgcgctggt 
tcgtcgtgga 
tggtgctctc 
tccccaacgc 
tgtgcctggc 
tgcgcaacgc 
agcccggcga 
agtctaccaa 
tggacgacga 
gcttccaggt 
acgccgccgt 
agaggatcga 
ttgttttcta 
ccggcaagat 
ttgccgcgcc 
aggtgctgtt 
cttgcaggag 
gatagaatag 



cgagttcgcc 
cccgttctac 
cgtcaccgag 
cgtggtcacc 
cgaggagctg 
ctactcctcc 
caccagcgtc 
cgcgctgctg 
ggggctccgc 
ggacctcgtc 
gatcgccaag 
cggcgccgcg 
cgtgctcgga 
gttcgccaag 
agagctcaag 
gatctgcgtc 
gaacaccatc 
cgacgagatc 
ggcgccggcg 
cgtaggggtg 
aggatctgag 
caagaggatc 
cgtaaggaag 
gagaagctaa 
atagaccaca 
atatcagttt 
atgtgttgtt 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2014 



<210> 31 
<211> 2073 
<212> DNA 

<213> Festuca arundinacea 



<400> 31 

gagcaagcgc gcgcacgcac tcgcaccatc tcccacgact aatttaacca ccttacaaga 60 

agatttcctt agtctccgtt tctctctcga tcgccggccg gtgaggtagc tagctagcta 120 

ctcgtagatc attaccatgg ggtctgtgcc ggaggagtca gtggtagccg cggccgtggc 180 

ggagacggtg ttccggtcga agctccctga catcgagatc aacaacgagc agacgctgca 240 

gagctactgc ttcgagaaga tggccgaggt cgcatcccgc ccctgcatca tcgacgggca 300 

gacgggcgcc tcctacacct acacagaggt ggagtccctg acccgtcgcg ccgcggcggg 360 

gctccggcgc atgggcgtgg ggaagggcga cgtggtgatg aacctgctcc gcaactgccc 420 

cgagttcgcc ttctccttcc tgggcgcggc gcggctcggc gccgccacca ccaccgccaa 480 

cccgttctac accccgcacg agatccaccg ccaggcggag gcggcgggcg ccaaggtgat 540 

cgtcacggag gcctgcgccg tggagaaggt gctggagttc gcggcggagc ggggactgcc 600 

cgtggtgacc gtcgacggga agcgcgacgg gtgcgtcgac ttcgcggagc tgatcgccgg 660 

cgaggagctg cccgaggcgg aggaggccgg gatcctcccc gacgacgtcg tggccctgcc 720 

gtactcgtcc ggcaccaccg ggctccccaa gggcgtcatg ctcacccacc gcagcctcgt 780 

caccagcgtc gcccagctgt ttgacgggtc gaacccgaac gtgtgcttca acaaggacga 840 

cgcgctgctg tgcctgctgc cgctcttcca catctactcg ctgcacacgg tgctgctggc 900 

ggggctccgc gtcggggccg ccatcgtcat catgcgcaag ttcgacgtcg gcgcgctggt 960 

ggacctcgtc cgcgcgcacc gcatcaccat cgcgccattc gtgcccccga tcgtggtgga 1020 

gatcgccaag agcgaccgcg tcaccgccga cgacctcaca tccatccgca tggtgctctc 1080 

cggcgccgcg cccatgggca aggacctcca ggacgcgttc atggccaaga tccccaacgc 1140 

cgtgctcgga cagggttacg ggatgactga ggccggtccg gtgctggcca tgtgcctggc 1200 

gttcgccaag gagcccttca aggtcaagtc cgggtcctgc ggcaccgtgg tgcgcaacgc 12 60 

cgagctcaag gtcgtcgacc ccgacaccgg cgcatccctc ggccggaacc agcctggcga 1320 

gatctgcgtc cgcgggaagc agatcatgat aggttacctg aacgacccag agtcgaccaa 1380 

gaacaccatc gacaaggacg gctggctgca caccggagac atcggcttgg tggatgacga 1440 

cgacgagatc ttcatcgtcg acaggctcaa ggagatcatc aagtacaagg gcttccaggt 1500 

ggcgccggcg gagctcgagg ccctcctcct cacgaacccg gaggtcaagg acgccgccgt 15 60 

cgtaggggtg aaggatgatc tctgcggcga agtcccggtc gccttcatta agaggatcga 1620 

aggatctgag atcaccgaga acgacatcaa gcaattcgtc tcaaaggagg ttgttttcta 168 0 

caagaggatc aacaaggtct acttcaccga ctccattccc aagaaccctt ccggcaagat 17 4 0 

cctaaggaag gacttgagag ccaggctcgc cgctggcatc cccaccgagg ttgccgcgcc 1800 

aagaagctaa gggccgctcc tcaggaacgc agtcacccat ggtgctgtta tagaccacac 18 60 
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caaatgggga aagaaactac gggagggtac atgatcagat tattcttgca ggagatatca 
gtttgttggt tcgccctgct tgtgtaatgt tgataaaatg aaatgatata atagatgtgt 
tgttttattt ttttgaccat gtaagaacaa ggctgggatt ttactcccaa acaaacaaaa 
agaacaaggc tgggattttt ttcaaaaaaa aaa 

<210> 32 
<211> 1798 
<212> DNA 

<213> Lolium perenne 



1920 
1980 
2040 
2073 



<400> 32 

gctcaacact 

gatggaggtc 

catcgccgtc 

ccccatcgtc 

catcgcgaag 

ggtgtccagc 

ccgcacccgc 

cgtctacggc 

caaggtggtg 

cgtcaaggcc 

catgatgtac 

cccgctcttc 

cgactacaac 

ccggtgcaca 

cagaaagaag 

ggcggagagg 

cgttgcagcc 

ccacccggac 

ggcggtgacg 

cctccgcctc 

gctcgccggc 

caacgacccc 

ggagaaggcc 

ccggagctgc 

cgtgcagaac 

gcccggacag 

ggcctagaat 

gcgtgaacgc 

tttgtgcttt 

tagatttgct 



cgccaatccc 
ctcctcctgg 
gcgaagctcg 
ggcaactggc 
cggttcgggg 
ccggagctgg 
aacgtcgtct 
gaccactggc 
gcgcagaacc 
gacccggcgt 
aacgacatgt 
aacaagctca 
tacggcgact 
aacctcacga 
gcgctggagc 
aagggcgaga 
atcgagacaa 
gtccagtcga 
gagccggacc 
cgcatggcca 
tacgacatcc 
aagcggtggg 
gtcgaggccc 
cccgggatcg 
ttccagctgc 
ttcagcaacc 
tttctatttg 
tggtgccggg 
tattttactt 
atgttggtga 



acagccacag 
agaaggccct 
ccggcaagcg 
tccaggtcgg 
aggtgttcct 
ccaaggaggt 
tcgacatctt 
gcaagatgcg 
gggtgggctg 
tcgcgaccgc 
tccgcatcat 
aggccatgaa 
tcatccccat 
ccaagaggat 
agaatgggga 
tcaaccacga 
cgctgtggtc 
agctccgcga 
tggagcgcct 
tcccgctgct 
ccgccgagtc 
tgcgcgccga 
acggcaacga 
tcctcgcgct 
tgccgccgcc 
agatcctcaa 
atcgtatgga 
agatcgatct 
agttgcattt 
taatgatgta 



aagccaccta 
actggggctc 
cttccgcctc 
cgacgacctg 
gctccgcatg 
gctccacacg 
caccggcaac 
ccggatcatg 
ggaggaggag 
cggcaccgtg 
gttcgaccgc 
cgccgagcgc 
tctccgaccg 
gaagctcttc 
gatcaggtgc 
caacgtcctc 
gatcgagtgg 
cgagatgacc 
cccctacctg 
cgtgccgcac 
caagatcctc 
cgagttcagg 
cttccgcttc 
gcccatcatc 
cgggcaggac 
gcacgccacc 
ggcttctgac 
atgcacgcat 
ttgttggtct 
aaacttcttc 



ccaccgctcc 
ttcgcggcgg 
ccgcccggcc 
aaccaccgca 
ggcatccgca 
cagggcgtgg 
ggccaggaca 
accgtcccct 
gccaggctcg 
atccgccgta 
aggttcgagt 
agcatcctgt 
ttcctccgca 
gaggaccact 
gccatggacc 
tacatcgtcg 
ggcatcgcgg 
gccgtgctgg 
cagtccgtcg 
atgaatctca 
gtcaacgcat 
cccgagcgct 
gtgcccttcg 
ggcatcacgc 
aagatcgata 
gtcgtctgca 
atgcgtgtct 
gtgatgtgta 
tcatgtaagg 
aaaaaaaaaa 



accgatcgac 
cggtgctggc 
cctccggcgc 
acctgatggg 
acctggtggt 
agttcggctc 
tggtcttcac 
tcttcaccaa 
tggtggagga 
ggctgcagct 
ccgtcgacga 
cgcagagctt 
agtacctcaa 
tcgtcgctga 
acatcctgga 
agaacatcaa 
agctggtgaa 
gcgccgacgt 
tgaaggagac 
gcgacgccaa 
ggttcctcgc 
tcctggagga 
gcgtcggccg 
tcggacgcct 
ccaccgagaa 
agccgctcga 
gtgcatgcat 
ttttcctttt 
cgtcatgttg 
aaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1798 



<210> 33 
<211> 1775 
<212> DNA 

<213> Festuca arundinacea 



<400> 33 

gcaacaaccg 

ttcttcactg 

agcgtccgtg 

gccgggcccc 

ccaccgcaac 

catccgcaac 

gggcgtggag 

gcaggacatg 

ggtgcccttc 

ggccttcgtt 

ccgccgccac 

gttcgagagc 

ccgcctggcg 

cctccgcggc 

ggattacttc 

cctcaagtgc 

caacgtcctc 

gatcgagtgg 



ttactgagcg 
gccgtcgcca 
gtggtcgcga 
atccccgtgc 
ctggcggcga 
ctggtggtgg 
ttcgggtccc 
gtgttcacgg 
ttcacgaaca 
gtggacaacg 
ctgcagctga 
atggacgacc 
cagagcttcg 
tacctcgggc 
ctggacgaga 
gccattgatc 
tacatcatcg 
gggatcgcgg 



cgcgaaaacg 
tggatttcgt 
tcgtcgtgtc 
ccatcttcgg 
tggcccgcaa 
tgtcgagccc 
gcacacgcaa 
tgtacggcga 
aggtggtgca 
tgcgcgccga 
tgatgtacaa 
cgctcttcct 
agtacaacta 
tctgcgaaca 
ggaagaagct 
acatcctgga 
agaacatcaa 
agctggtgaa 



cacgagagag 
cttcgtggag 
caagatccgc 
caactggctg 
gttcggggag 
ggagctggcc 
cgtcgtcttc 
ccactggcgc 
gcagtaccgg 
ccccaaggcc 
caacatgtac 
ccgcctcagg 
cggcgacttc 
ggtcaaggag 
ggcgagcaca 
ggcgcaggag 
cgtcgccgcg 
ccacccggag 



agagtgaagc 
aagctcctcg 
ggccgcaaac 
caggtcgggg 
gtgttcctcc 
aaggaggtgc 
gacatcttca 
aagatgcggc 
gccgggtggg 
gccaccgacg 
cgcatcatgt 
gcgctcaacg 
atccccgttc 
acccgcctca 
aagtccatgg 
aagggagaga 
atcgagacga 
atccagcaga 



ggcgcgtgta 
tcgggctcct 
tgaggctgcc 
acgacctgaa 
tccgcatggg 
tccacacgca 
ccggcaaggg 
ggatcatgac 
aggcggaggc 
gcgtggtgct 
tcgaccggcg 
gcgagcgcag 
tccgcccctt 
agctcttcaa 
acaccaacgg 
tcaacgagga 
cgctgtggtc 
agctgcgcga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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cgagatggac 
cccctacctg 
ggtgccgcac 
caagatcctc 
cgagttccgc 
cttcaggttc 
gcccatcctc 
gggggtggac 
ccactccacc 
ggtttgatgc 
gtctactaca 
gaactttttt 



gcggtgctgg 
caagccgtga 
atgaaccttc 
gtcaacgcct 
cccgagcgct 
ctgcccttcg 
ggcatcacca 
aagctcgaca 
atcgtcgcca 
tgtactctct 
gagtagatac 
aaaaaacagt 



gcgccggcca 
tcaaggagac 
acgacgccaa 
ggttcctcgc 
tcctggagga 
gcgtcggccg 
tcggccgcct 
ccaccgagaa 
agcccagagt 
tgcgtgcatg 
aagtttcgta 
aaaaaaaaaa 



ccagatcacg 
gctgcggctg 
gctcgccggc 
caacaacccg 
ggagaagcac 
ccggagctgc 
cgtgcagaac 
gggtggccag 
gttctgagtt 
tttgctcgtc 
tgttatctgc 
aaaaa 



gagcccgaca 
cgcatggcta 
tacaacatcc 
gagcagtgga 
gtcgaggcca 
ccggggatca 
ttcgagctca 
ttcagcctcc 
ctgagttgcg 
ctaaaacctt 
aagaaacaga 



cgcacaagct 
tcccgctgct 
ccgccgagag 
agaggcccga 
gcggcaacga 
tcctcgcgct 
ccacgccgcc 
acatcttgaa 
tgcagcttct 
aattatgtat 
ggatatatat 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1775 



<210> 34 
<211> 1323 
<212> DNA 

<213> liOliiam perenne 



<400> 34 

tcctctcgcc 

gatcaccggc 

caggaggacg 

tgacctccac 

tgaggtggta 

tgtggtcggc 

cgttgagcag 

gcccacgcag 

cccagcgggg 

cagcccgctg 

gggcggcgtg 

gatcagctcc 

cctcgtcagc 

cgacaccgtg 

caagctcgtc 

gctcgggagg 

gctcaggttc 

cctcaaccag 

cgtcgcaggg 

cctccattga 

tgtgaactgt 

tcaataggaa 

aaa 



gacgcgctca 
tgggccgcca 
ggcgctgaag 
cagaccaaga 
ggcgaggtgg 
gtgggggtga 
tactgcaaca 
ggcggcttcg 
ctagcgccgg 
aagcacttcg 
ggccacatgg 
tccgacaaga 
tccgacgagg 
cccgtcaagc 
ctcatgggcg 
aagaccatca 
tgcgtcgaca 
gcgcttgaga 
agcaacatcg 
gcgcgacaat 
gtgaatgtgt 
gaaatgtttg 



gagccaagag 
gggacgccac 
atgtggtgct 
accaccttgg 
tggaggtcgg 
tcgttgggtg 
agaagatctg 
cctcctccat 
agcaggcggc 
ggctgatgac 
gcgtgaaggt 
agcgcgccga 
cccagatggc 
acccgctcga 
tcattggcga 
cgggcagctt 
agggcctcac 
ggctcgagcg 
acgacactgc 
ttccgtgaca 
ttccgtcttc 
gtatgagtcc 



catgggcatc 
cggccacctc 
gaaggttctg 
tgctccaaaa 
gccggaggtg 
ctgccgcgac 
gtcgtacaac 
ggtcgtcgac 
gccgctgctg 
cccgggcctc 
ggccaagtcc 
ggccatggac 
cgccgccatg 
gccctacctc 
gccgctcagc 
catcgggagc 
ctcgcagatc 
caacgacgtc 
cgcatgatca 
tatactcctc 
tatcagagat 
ggcctaataa 



gtcaacgcct 
tccccgtaca 
tactgcggca 
taccccatgg 
agcaagtaca 
tgccggccgt 
gacgtctaca 
cagaagttcg 
tgcgctggcg 
cgcggcggca 
atgggccacc 
gacctgggcg 
gactcgctgg 
gcgctgctca 
ttcgtgtccc 
atcgaggaga 
gaggtcgtca 
aggtaccgct 
acttggcaac 
aacttggttc 
tcagagtgtg 
taacggattt 



ccgagaagac 
cgtacaacct 
tctgccacac 
ttcccgggca 
gcgtcggcga 
gcaaggccaa 
ccgacggaaa 
tggtgaagat 
tcacggtgta 
tcctcggcct 
acgtcaccgt 
ccgacgccta 
actacatcat 
agatggacgg 
ccatggtcat 
ccgaggaggt 
agatggacta 
tcgtcgtcga 
gacgagcgaa 
aatacatgat 
catgttagtt 
gctaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1323 



<210> 35 
<211> 1313 
<212> DNA 

<213> Festuca arundinacea 



<400> 35 

ggtcccaagc 

cgccgccgcg 

cgggtgggcc 

gacgggcgct 

ccaccagacc 

ggtaggcgag 

tggcgtcggg 

gcagtactgc 

gcagggcggc 

ggggctggcg 

actgaagcac 

cgtgggccac 

ctcctccaac 

cagctccgac 

cgtgcccgtc 

cgtcctcatg 

gaggaagacc 



ccacccaatc 
ctcagtgcca 
gccagggaca 
gaagatgtgg 
aagaaccacc 
gtggtggagg 
gtgatcgtcg 
aacaagaaga 
ttcgcctccg 
ccggagcagg 
tttgggctga 
atgggcgtga 
aagaagcgcg 
gaggcccaga 
aagcacccgc 
ggcgtgatcg 
atcacgggga 



ctcaccagca 
agagaatggg 
ccaccggtca 
tgctgaaggt 
ttggtgcctc 
tcgggccgga 
ggtgctgcca 
tctggtcgta 
ccatggtcgt 
cggcgccgct 
tgaccccagg 
aggtggccaa 
ccgaggccat 
tggccgccgc 
tcgagcccta 
ccgagccgct 
gcttcatcgg 



tctctctcgc 
cagcgtcgac 
cctctccccc 
tctgtactgc 
aaaatacccc 
ggtgagcaag 
cgactgccgg 
caacgacgtc 
cgaccagaag 
gctctgcgcg 
cctccgcggc 
gtccatgggc 
ggacgacctc 
catggactcg 
cctcgcgctg 
cagcttcgtg 
cagcatcgag 



ccacgcctcc 
gcctccgaga 
tacacgtaca 
ggcatctgcc 
atggttcccg 
tacagcgtcg 
ccgtgcaagg 
tacaccgacg 
ttcgcggtga 
ggggtgacgg 
ggcatcctgg 
caccacgtca 
ggcgccgacg 
ctcgactaca 
ctgaagatgg 
tcccccatgg 
gagaccgagg 



gatctcctct 
agacgatcac 
ccctcaggag 
acactgacct 
ggcatgaggt 
gcgacgtggt 
ccaacgttga 
gcaagccaac 
agatcccggc 
tgtacagccc 
gcctcggcgg 
ccgtgatcag 
cctacctcgt 
tcatcgacac 
acggcaagct 
tcatgctcgg 
aggtgctcag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



WO 03/040306 



25 



PCT/NZ02/00239 



gttctgcgtc gaaaagggcc tcacctcgca gatcgaggtc gtcaagatgg actacctcaa 1080 

ccacgccctt gagaggctcg agcgcaacga cgtcaggtac cgcttcgtcg tcgacgtcgc 1140 

tgggagcaac atcaaggacg ccgacgcctg atcgacttgg aacctactcc aagatagagc 1200 

gcgataattt ccgtgacata tgctcctcaa ctcggtgcag tacatgattg tgacctgtgt 12 60 

gtgaatttgt ttccgtcttc tatcagagtg cgtgctagtt tccatggaaa aaa 1313 

<210> 36 
<211> 1059 
<212> DNA 

<213> Lolium perenne 
<400> 36 

gcaatcatcc agcccagatc tcacgcgttt ccttcctcca gctaaagacc ggcaatggcg 60 

accacggcgg ctgatgccac ggccacggtt gccaaggagc agaccaccac caacggcgcc 120 

gccagcggtg ccgagcaggt cacccgccac tccgaggtcg ggcacaagag cctgctccag 180 

agcgacgcgc tctaccagta catcctggag accaccgtgt acccgcgcga gcacgagtgc 240 

atgaagcagc tccgcgagga caccgccaac cacccatgga acctgatgac cacgtcggcg 300 

gacgagggcc agttcctcaa cctgctcatc aagctcatcg gcgccaagaa gaccatggag 360 

atcggcgtct acaccggcta ctccctcctc gccaccgcgc tcgccatccc cgaggacggc 420 

acgatcttgg ccatggacat caaccgcgag aactacgaga ccatcggcaa gccgtgcatc 480 

gagaaggccg gcgtcgcgca caagatcgac ttccgcgagg ggcccgcgct cccggtgctc 540 

gacgagctgc tcgaggacga ggccaaccac ggcaccttcg acttcgtctt cgtcgacgcc 600 

gacaaggaca actacctcaa ctaccaccag cgcctcatga agctcgtcag ggtcggcggc 660 

cttctcggct acgacaacac gctctggaac ggatccgtcg tgctccccgc cgacgcgccc 720 

atgcgcaagt acatccgcta ctaccgcgac ttcgtcctcg agcttaacaa ggccctcgcc 780 

gcagacgacc gcgtcgagat ctgccagctc cccgtcggcg acggcatcac cctctgccgc 84 0 

900 
960 

ttctgtatct tcttggaaac aaatattgtc cctttatgta cgtatatcaa atttatatcc 1020 

agacaaataa tattactcct ataaaaaaaa aaaaaaaaa 1059 



cgcgccaagt gattgtctga ttgatgacgc gagcgcgccg ccccctcggc tccgctccgc 
tccatggatg cggacaagaa ttgattaatt attattcccc attttgccgt tctggctttc 



<210> 37 
<211> 1063 
<212> DNA 

<213> Festuca arundinacea 
<400> 37 

ggtcgactca gcaagacagc ccaatcatcc agcccagatc tcgcgcgttt ccttcctcca 60 

gctaaagacc ggcaatggcg accacggcgg ctgatgccac ggccacggtg cccaaggagc 120 

agcccgccac caacggcgcc gccagcggtg ccgagcaggt cacccgccac tccgaggtcg 18 0 

gccacaagag cctgctccag agcgacgcgc tctaccagta catcctggag accaccgtgt 24 0 

acccgcgcga gcacgagtgc atgaagcagc tccgcgagga caccgccaac cacccatgga 30 0 

acctgatgac cacgtcggcg gacgagggcc agttcctcaa cctgctcatc aagctcatcg 3 60 

gcgcaaagaa gaccatggag atcggcgtct acaccggcta ctccctcctc gccaccgcgc 420 

tcgccatccc agaagacggc acgatcttgg ccatggacat caaccgcgag aactacgaga 480 

ccatcggcaa gccgtgcatc gagaaggccg gcgtggcgca caagatcgac ttccgcgagg 54 0 

ggcccgcgct cccggtcctg gacgagctgc tcgaggacga ggccaaccac ggctccttcg 600 

acttcgtctt cgtcgacgcc gacaaggaca actacctcaa ctaccaccag cgcctcatga 660 

agctcgtcag ggtcggcggc ctcatcggct acgacaacac gctctggaac ggatccgtag 720 

tgctccccgc cgacgcgccc atgcgcaagt acatccgcta ctaccgcgac ttcgtcctcg 780 

agctcaacaa ggccctcgcc gcagacgacc gcgtcgagat ctgccagctc cccgtcggcg 84 0 

acggcatcac cctctgccgc cgcgccaagt gattgtctga ttgatgacgc tcgcgcgccg 900 

ccccctctgc tccgctccat ggatgcggac aagaattaat taattattcc ccattttgcc 9 60 
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tttcttgctt tcttctgtat cttcttggaa acaaatattg tccttttatg tacgtataca 1020 
aatttatatc cagacaaata atattactcc tataaaaaaa aaa 1063 

<210> 38 
<211> 1333 
<212> DNA 

<213> Lolium perenne 



<400> 38 

ggacgaatcc 

tgtcctcgac 

gaacacccgt 

cgccgccgcc 

cgccgccggg 

caagggcacc 

cgccgccgac 

cgccatcgac 

gcaaatggtg 

cggcacggtg 

ccgcgggccg 

aaccaggaac 

gcggcagcgc 

gcagccgacg 

caagttcgcc 

ccgcgtcttc 

ccgcgaggac 

gtgctccgac 

ggacctcgga 

ccaggagaag 

ggctgcagag 

tccatactgc 

tgtaaaaaaa 



taccaaaccg 
cccgcctcac 
cccatattaa 
gccgcggtgg 
tacatcgcgt 
gtcaggaacc 
cggctggtcc 
ggctgccacg 
gagccggcgg 
cggcggatgg 
gacgtggtcg 
tggtactgct 
ggcgtggacc 
gtgaacgcaa 
aacgccgtgc 
gagtgcgccg 
gtcgtgcgca 
gaggcgaacc 
ctcgagttca 
ggccaccttc 
ctgcaggcag 
tactgtcatg 
aaa 



agctaccaga 
cgccggccgg 
ctatcaacat 
cgcggcccgc 
cctggctcgt 
cagacgaccc 
tctgcaaggc 
gcgtcttcca 
tgaggggcac 
tgctcacctc 
tcgacgagtc 
acgggaaggc 
ttgtggtggt 
gcatcggcca 
aggcgtacgt 
ccgcgtccgg 
tcctcgccaa 
cgaggaagca 
ggccggtgag 
cggtgctcag 
gggttaccat 
taaaccaggc 



tccttctcta 
ttctccgctc 
gacagtcgtc 
cgggaacggg 
caagctgctg 
gaagaacgcg 
cgacctcctc 
caccgcatcc 
gcagtacgtc 
ctccatcggc 
gtgctggagc 
ggttgcggag 
gaacccggtg 
catcctcaag 
ggacgtccgc 
ccgccacctc 
gctcttcccc 
gccatacaag 
ccagtccctg 
cgagcaggca 
ccgagcatga 
agtgtctgtt 



ctaatcgagc 
cgagctatac 
gaggtcttag 
cagaccgtgt 
ctggagaagg 
cacctgaggg 
gactacgacg 
ccagtcactg 
atagacgcgg 
gccgtcacca 
gacctcgact 
caggcggcat 
ctggtgatcg 
tacctggacg 
gacgtggccg 
tgcgccgagc 
gagtaccccg 
atgtctaacc 
tacgagacgg 
gaggcggaca 
ggaacaagaa 
gaatgcctaa 



tccctccgcc 
gtccgtccga 
ctgccggcga 
gtgtgaccgg 
ggtacactgt 
cgctcgacgg 
ccatccgccg 
acgaccccga 
cggcggaggc 
tgcaccccaa 
tctgcaagaa 
cggagttggc 
gccccctgct 
ggtcggccag 
acgcccacct 
gcgtcctcca 
tccccacaag 
agaagctcca 
tgaagagcct 
aggaaaccct 
atcaaccatg 
tctaagttct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1333 



<210> 39 
<211> 1237 
<212> DNA 

<213> Festuca arundinacea 



<400> 39 

gcaagagcta 

acaagtacag 

tgcctggcca 

tcgtcaagct 

atcccaagaa 

aagccgacct 

tccacaccgc 

gcacggagta 

cgtcgtcaat 

agtcctgctg 

aggccgtggc 

tcgtgaaccc 

cacacatcct 

acgtagacgt 

cgggccggta 

gcaaactctt 

agcagcctta 

tgaacgactc 

caagcaaacc 

ttcacgtgct 

tatcgtgtta 



gttcttctgt 
tggtactgta 
tgggcagacc 
gctcctggag 
cgcccacctg 
cctcgactac 
ctctccagtc 
cgtgatcaac 
cggtgccatc 
gagcgacctc 
ggagcaggct 
tgtgctcgtg 
caagtacctc 
gcgtgacgta 
cctctgcgcc 
ccctgagtac 
taagatgtcc 
tctgtatgag 
agagggatta 
cctgtaacat 
tttaagtgaa 



ccatccgtag 
agagcaacaa 
gtgtgcgtca 
agaggctaca 
aaggcgctgg 
gacgccatat 
accgatgatc 
gcggcagcgg 
accatggacc 
gaattctgca 
gcgtgggagg 
gtagggccgc 
gacggctcgg 
gccggcgcgc 
gagcgcgtgc 
cctgtgccaa 
aaccaaaagc 
accgtaaaga 
aacggtgtaa 
ggtcaaacat 
ctaagagaaa 



ctcttccctt 
tgaccgttgt 
ccggcgccgc 
ccgtgaaggg 
acggcgccac 
gcgccgccgt 
ctgagcagat 
atgcgggaac 
ccaaccgcgg 
agaaaaccaa 
cggccaggaa 
tgctgcaacc 
ccaagaagta 
acatccgggt 
tgcaccgtgg 
caaggtgctc 
tgcaggatct 
gcctccagga 
cggcatgata 
gagttgtttt 
aaaaaaa 



tcaccaacaa 
cgacgccgcc 
ggggtacatc 
cacagtgagg 
cgagaggctg 
cgagggctgc 
ggtggagccg 
ggtgcgccgg 
tcctgacgta 
gaactggtac 
gcgcggcatc 
aacggtgaac 
cgccaacgct 
gttcgaggcg 
ggacgttgtc 
tgatgaagtg 
tggcctccag 
gaagggacat 
ctgctaaaaa 
tctgtataaa 



gctagtttag 
gcgccgcagc 
gcgtcggggc 
aacccagatg 
atcctctgca 
cacggcgtgt 
gcggtgcggg 
gtggtgttca 
gtcgtcaatg 
tgctacggca 
gacctcgtcg 
gctagcgccg 
gtgcagtcat 
cctgaggcgt 
caaatcctca 
aacccacgga 
ttcactcctg 
ctcctagtac 
agcagcagag 
ttctatccag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1237 



<210> 40 
<211> 1429 
<212> DNA 

<213> Festuca arundinacea 
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<400> 40 

gctctcgatc 

gccgaccagg 

acgctgaaga 

tcgctgaccc 

gacatggtgg 

gaggagggca 

ctcaccccca 

gtcctcatgg 

aacaaggcgt 

gttttcaacg 

taccacggct 

gtggccgcca 

gtcatctccg 

gaggtgccct 

cactgcgcca 

ctcgtcgagt 

cacgtcgaca 

ttcgaggccc 

aacgcgtggg 

gcaacctccc 

ctgcatcgat 

catgctctga 

aaggttgggt 

aaaactcgag 



ggcagacgca 
aggcgtgcat 
acgccatcga 
ccaccgaggt 
accgcatgct 
aggacgggcg 
acgaggacgg 
agagctggta 
acggcatgtc 
aagggatgaa 
tccagggcct 
tcgccgccca 
aggcgccgca 
cgggcgacgc 
cgctgctcaa 
gcatcctgcc 
tgatcatgct 
tggccagggg 
ccatcgagtt 
cccgatatga 
ttgcaaacgg 
attttgaatt 
atgttggaaa 
taaattgaag 



gagatcgatg 
gttcgccctc 
gcttggcctc 
ggccgccaag 
ccggctgctc 
cctctcccgg 
cgtctccatg 
ctacctcaag 
ggcgttcgag 
gaaccactcc 
cggcaccctc 
ctaccccgcc 
gttcccgggc 
catcctcatg 
gaactgctac 
ggtcaacccg 
cgcgcacaac 
agctgggttc 
caccaagtag 
gaacgatcgt 
accctttggt 
ttgatggctg 
cttgtatgtg 
tgactttcat 



ggttccaccg 
cagctcgcct 
ctggagatcc 
ctcccgtccg 
gcgtcgtaca 
agctacggcg 
gcggcgctcg 
gacgcggtcc 
taccacggca 
atcatcatca 
gtcgacgtcg 
atcaaggggg 
gtcacccacg 
aagtggatcc 
gacgcgctgc 
gaggccaagc 
cccggcggca 
accggcgtca 
atgagatccc 
cgtcgatttt 
tggtttttcc 
ggtcgtcgat 
atgtaatgag 
cttcctttga 



ccgccgacat 
cctcgtcgat 
tggtggccgc 
cggcgaaccc 
acgtcgtgac 
ccgcgcccgt 
cgctcatgaa 
ttgacggcgg 
cggacccgcg 
ccaagaagct 
gcggcggcgt 
tcaacttcga 
tcggcggcga 
tccacgactg 
cggcgcacgg 
ccagctcgca 
gggagaggta 
agtccacgta 
tccggcctcc 
gctggctgct 
tctgttttcc 
ctgctcggaa 
atgatttttt 
aaaaaaaaa 



ggccgcgtcc 
cctcccgatg 
cggcggcaag 
ggaagcgccg 
gtgcctggta 
gtgcaagttc 
ccaggacaag 
catccccttc 
cttcaaccgc 
cctcgagctc 
cggcgccacc 
cctcccccac 
catgttcaag 
gagcgaccag 
caaggtcgtg 
gggggtcttc 
cgagagggag 
catctacgca 
atgcatccag 
gcctttgctc 
ctaatttttt 
atgttttgaa 
tcctttgttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1429 



<210> 41 
<211> 1457 
<212> DNA 

<213> Lolium perenne 



<400> 41 
gctctcgctc 
gatcgatggg 
tcgccctcca 
ttggcctcct 
ccgccaagct 
ggctgctcgc 
tctcccggag 
tctccatggc 
acctcaagga 
cgttcgagta 
accactccat 
gcagcctcgt 
accccaccat 
tcccgggcgt 
tcctcatgaa 
actgctacga 
tcaacccgga 
cgcacaaccc 
ccggattcac 
. ccaagtagat 
cgtcgtcgat 
ttcctctgtt 
tcgccgatct 
gaaacttgta 
tgaagtgaaa 



acaccaaaat 
ctccaccgcc 
gctcgcttcc 
ggagatcctg 
cccgtccgcg 
gtcgtacaac 
ctacggcgcc 
ggcgctcgcg 
cgcggtcctt 
ccacggcacg 
catcatcacc 
cgacgtcggc 
caagggggtc 
cacccacgtc 
gtggatcctc 
cgcgctgccg 
ggccaatccc 
cggcggcagg 
cggcgtcaag 
gagatccctc 
cttggtgggt 
ttccctaatt 
gctcggaatg 
tgtgatgtaa 
aaaaaaa 



cgcccaccag 
gccgacatgg 
tcgtcggtcc 
gtggccgccg 
gcgaacccgg 
gtcgtgacgt 
gcgcccgtgt 
ctcatgaacc 
gacggcggca 
gacccgcgct 
aagaagctcc 
ggcggcgtcg 
aacttcgacc 
ggtggcgaca 
cacgactgga 
gcgcacggca 
agctcgcagg 
gagaggtacg 
tccacgtaca 
caagcatcca 
gctgccgctg 
ttttcatgct 
taccattaaa 
tgaaatgatt 



caccagcatc 
ccgcgtccgc 
tcccgatgac 
gcggcaagtc 
aagcgccgga 
gcctggtgga 
gcaagttcct 
aggacaaggt 
tcccgttcaa 
tcaaccgcgt 
tcgagctcta 
gcgccaccgt 
tcccccacgt 
tgttcaagga 
gcgaccagca 
aggtcgtgct 
gggtcttcca 
agagggagtt 
tctacgccaa 
ggcaacatgt 
ctcctgcatc 
ttaaaaccat 
aacgatgttt 
tttttccctt 



tctcgatcgg 
cgacgaggac 
gctgaagaac 
gctgaccccg 
catggtggac 
ggagggcaag 
cacccccaac 
cctcatggag 
caaggcctac 
cttcaacgaa 
ccacggcttc 
ggccgccata 
catctccgag 
ggtgccctcg 
ctgcgccacg 
cgtcgagtgc 
cgtcgacatg 
ccaggctctc 
cgcgtgggcc 
ccccccgata 
gatcaccctt 
tctgaatttt 
tgaaaaggtt 
tgttgaaaaa 



cagacgcata 
gcgtgcatgt 
gccatcgagc 
accgaggtgg 
cgcatactcc 
gacggccgcc 
gaggacggcg 
agctggtact 
ggcatgtcgg 
gggatgaaga 
gagggtctcg 
gccgcccact 
gcgccgcagt 
ggagacgcca 
ctgctcaaga 
atcctgccgg 
atcatgctcg 
gccaggggag 
atcgagttca 
tgagaacgat 
tgcttggttt 
aatggttggg 
gggtatgttg 
acgagtaaat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1457 



<210> 42 
<211> 1452 
<212> DNA 

<213> Festuca arundinacea 
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<400> 42 

gctcgctcac accaaaatca cccaccagca ccagcatctc tcgatcggca gaggcagaga 60 

tcgatgggct ccaccgccgc cgacatgacc gcgtccgccg acgaggaggc gtgcatgttc 120 

gccctccagc tcgcctcctc gtcgatcctc ccgatgacgc tgaagaacgc catcgagctt 180 

ggcctcctgg agatcctggt ggccgccggc ggcaagtcgc tgacccccac cgaggtggcc 240 

gccaagctcc cgtccgcggc gaacccggaa gcaccggaca tggtggaccg catgctccgg 300 

ctgctggcgt cgtacaacgt tgtgtcgtgc ctggtggagg agggcaagga cggccgcctc 360 

tcccggaact acggcgccgc gcccgtgtgc aagttcctca cccccaacga ggacggcgtc 420 

tccatggcgg cgctcgcgct catgaaccag gacaaggtcc tcatggagag ctggtactat 480 

ctgaaggacg cggtccttga cggcggcatc ccgttcaaca aggcgtacgg catgtcggcg 540 

ttcgagtacc acggaacgga cccgcgcttc aaccgcgtgt tcaacgaagg gatgaagaac 600 

cactccatca tcatcaccaa gaagctcctc gagctctacg acggcttcca gggactcggc 660 

accctcgtcg acgttggcgg cggcgtcggc gccaccgtgg ccgccatcac cgcccactac 72 0 

cccgccatca agggggtcaa cttcgacctc ccccacgtca tctccgaggc gccgccgttc 780 

ccgggcgtca cccacgtcgg cggcgacatg ttcaagaagg tgccctcggg cgacgccatc 840 

atgatgaagt ggatcctcca cgactggagc gaccagcact gcgcaacgct gctcaagaac 900 

tgctacgacg cgctgccggc gcacggcaag gtggtgctgg tggagtgcat cctgccggtg 960 

aacccggagg ccaagcccag ctcgcagggg gtgttccacg tcgacatgat catgctcgcg 1020 

cacaaccccg gcggcaggga gaggtacgag agggagttcg aggccctcgc caggggagct 1080 

gggttcgctg gcgtcaagtc cacatacatc tacgccaacg cctgggccat cgagttcacc 1140 

aagtagatga gatccctcca tccaggcaac ctcccaccga aatgagaatc gtgggtattc 1200 

gatcttgctg gctgctgccg ctgctcctgc atcgatctgc atacgtaccc tttgcttggt 1260 

ttttcctctg ttttccgtaa titttctcatg ctctgaatcc attctgaatt ctaatggttg 1320 

tgtcgtcgat ctgctcggaa tgtaccatta ataatgctgt tctgaaaagg ttgcatatgt 1380 

tgtatatgat gtaatggcat gatttctctc ctttgttgaa tataccagta cattgaagtg 144 0 

tcaaaaaaaa aa 1452 



<210> 43 
<211> 1440 
<212> DNA 

<213> Lolium perenne 



<400> 43 

gctcgggtct ctcgctcata ctaccaaaaa cacccagcag cacaccagcg tctctcggcc 60 

caggagaagc agacacaggc agagatgggc tccaccgcag ccgaaattgc cgcgtccgcc 120 

gacgaggagg cgtgcttgta cgccctccag ctcggctcgt cgtcgatcct cccaatgacg 180 

ctgaagaaca ccatcgagct tggcctcctg gagaccctca tggccgccgg cgggaagtcg 240 

ctgaccccca ccgaggtggc cgcaaagctc ccgtgcgcag cgaagaaccc ggaagcacca 300 

gacatggtgg accgcatgct ccggctgctg gcgtcgtaca acttagtgtc gtgccttgtg 360 

gaggagggta cggatggccg cctctcccgg cggtacggcg ccgcgccggt gtgcaagttc 420 

ctcaccccca acgaggacgg cgtctccatg gcggcgctcg cgctcatgaa ccaggacaag 480 

gtcctcatgg agagctggta ctacctgaag gacgcggtcc ttgacggcgg catcccgttc 540 

aacaaggcgt acggcatgtc ggcgttcgag taccacggca cagacctgcg cttcaaccgc 600 

gtgttcaacg aagcgatgaa gaacaattcc atcatcatca ccaagaagct cctccagctc 660 

tacgacggct tccagggcct cggcaccctc gtcgatgtcg gcggcggcgt cggcgccacc 72 0 

gtggccgcca tcaccgcaca ctaccccacc atcaagggga tcaacttcga cctcccccac 78 0 

gtcatctccg aggcgccgcc attcccgggc gtcacccaca tcggcggcga catgttcaag 840 

aaggtgccct cgggtgacgc catcctgatg aagtggatcc tccacgactg gagtgaccag 900 

cattgcgcca cgctgctcaa gaactgctac gacgcgctgc cagtgcacgg taaggtggtg 960 

ctggtggagt gcatcctgcc ggtgaacccg gaggccaagc ccagctcgca gggggtgttc 1020 

cacgtcgaca tgatcatgct cgcgcacaac ccaggcggca gggagaggta tgagagggag 108 0 

tacgaggcgc tcgccagggg agctggcttc gccggcttca agtccacata catctacgcc 114 0 

aacgcctggg ccatcgagtt caccaagtag acgagaatca tgggtcttcg atcttgctgg 12 0 0 

atgctgctgc tgctccttcg gtcaatctgc atgtgtaccc tttgcttggt atttcctctg 12 60 

ttttccataa ttttctcatg ctctgaatct attccgaatt ctgatggctg tcgtcgatct 1320 

gctcggaatg taccattaat aacgctgttc ggtaaaggtt gcatacagta tgttgtatgt 1380 

gatgtaatga gatgatttat cccctttgtt gaataaataa atttaagctt aaaaaaaaaa 144 0 



<210> 44 
<211> 2102 
<212> DNA 

<213> Lolium perenne 



<400> 44 

gcatcaacct aaaacccacg ctatccaaca ccccctagag aaaaacaaaa acaaaaagat 
tacagttcct ggtttgagta tcaatcgatg gtgggcttcg ctaagatcgc catggagtgg 



60 
120 
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atccaagatc 
cggcggcggg 
aacatgtcga 
ggcggccttc 
tatgcccggg 
gccatcgcgt 
tggcgccaga 
tggctcgccg 
gagtccgtgg 
gcgttcggag 
gacgagttca 
gacttcatcc 
gcgcgcaacg 
aagaatcccg 
gcgaagccga 
ctcacccgcg 
gtggcgtcgg 
cgcctgcagc 
ctcgacaagc 
atcccgctgc 
cggggctccc 
gacgccgacg 
gacttcaagg 
ggcatggcgc 
agctgggagc 
ctcaccgccc 
cagctgctgg 
gcgatcgatg 
tgatggcgga 
tttcttaaac 
atgcttgctg 
cgcaaattgt 
ttggttttcc 
aa 



cactgagctg 
gcaacgtggc 
tgatggacca 
tccacatccg 
aggtgctgca 
acctcaccta 
tgcgcaagct 
tgcgcgacga 
acctcggcga 
ctggtgcggt 
tcgccatcct 
cgtggctgag 
ccctcgacga 
atgatgccga 
agaagggcgc 
acaacatcaa 
cgatcgagtg 
aggagctcgt 
tccccttcct 
tcctccacga 
gcgtcatgat 
tgttccggcc 
ggggatgctt 
tcggcctgta 
tgcccgacgg 
cgcgcgccac 
gagctgacga 
gtatatgtac 
ggcgccattg 
tttgaactca 
gatgcatgct 
aaaaacaagt 
atcgtgagga 



gctgttcatc 
gccgtttccc 
gctcacccac 
gctcggtaag 
ggtgcaggac 
cgaccgagcc 
gtgcgtgatg 
gtccgcggct 
gctcattttt 
cgccgccgac 
ccaggagttc 
ctgggcggac 
gttcatcgac 
tgccgacatg 
cgccggcgac 
ggccattatc 
ggcgatggcg 
cgacgtggtg 
caagtgcgtc 
gaccgccgag 
caacgtctac 
gtcgcggttc 
cgagttcctg 
cgcgctggag 
gatgaagccg 
caggctcttc 
cgccgggcgc 
cagctggccg 
gtggagcttg 
attaagtctg 
tggatacagt 
ttttagacct 
ctatattaat 



gcctccgtgg 
ccgggcccga 
cgtggcctgg 
ctccacacct 
ggtgccttct 
gacatggcgt 
aagctcttca 
ctcgtccgcg 
aaactcacca 
gccgaggagg 
tccaagctct 
ccgcagggca 
aagatcatcg 
gtggacgaca 
ggcgtggacg 
atggacgtga 
gagatgatgc 
gggctcgacc 
atcaaggaga 
gactgcgtcg 
gccatcggcc 
gtgcaggggg 
cccttcgggt 
ctcgccgtgg 
tcggagctgg 
gccgtgccca 
caggcgtgac 
gaagatgaag 
gtggttttat 
gtgacaacag 
gttaagcatg 
gctgccccga 
gccaggatga 



ttttcgtggt 
aaccgctgcc 
cggcgctagc 
ttgccgtgtc 
cgaaccgtcc 
tcgcgcacta 
gccggcgccg 
ccgtggccag 
agaatgtcat 
gcgacggagc 
tcggcgcctt 
tcaacgtgcg 
acgagcacat 
tgctcgcgtt 
acctgcagaa 
tgtttggcgg 
acagccccga 
ggaacgtgga 
cgctccggct 
tcggcggcta 
gcgaccgcag 
aaggggaggc 
caggccgccg 
cgcagctcgc 
acatgagcga 
cgccccgcct 
ggccattgct 
gtgtttgata 
cttgcttttt 
aacccaataa 
atgtgtttta 
gattctgtat 
tagtacccgt 



tctgcagcgg 
gatcgtcggc 
gaaggagtac 
gacgccagag 
cgcgaccatc 
cgggcccttc 
cccggagacg 
gcggaccggc 
cttccgcgcc 
agggaagcag 
caacatcgga 
cctccgcgcc 
ggagaggggc 
cctcccggag 
cacgctccgc 
gacggagacg 
cgacctccgc 
cgagtcggac 
gcacccgccc 
ctccgtgccc 
ggcgtggaag 
cgccgggctc 
ctcctgccct 
gcacggtttc 
cgtcttcggc 
cgcatgcacc 
gtgttagcaa 
tattcagagg 
ttttactatt 
gcggattatc 
ccatgaagaa 
tttcttcctc 
tgaaaaaaaa 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
' 780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2102 



<210> 45 
<211> 2051 
<212> DNA 

<213> Festuca arundinacea 



<400> 45 

gagagcatca 

aagattacag 

agtggctcca 

agcggcggcg 

tcggcaacat 

agtacggcgg 

cggaatatgc 

ccatcgccat 

ccttctggcg 

agacgtggct 

gcggcgagtc 

gcgccgcgtt 

aggacgagtt 

gagacttcat 

ccgcgcgcgc 

gcaagaatcc 

agacgaagcc 

gcctcacccg 

cggtggcgtc 

gccgcctgca 

acctcgacaa 

ccatcccgct 

cccggggttc 

aggacgccga 

tcgacttcaa 



acctaaaacc 
ttcctggttt 
agaaccactg 
gcggggcaac 
gtcgatgatg 
ccttctccac 
ccgggaggtg 
cgcttacctc 
ccagatgcgc 
cgccgtgcgc 
cgtggacctc 
cggcgctggt 
catcgccatc 
cccgtggctg 
cgccctcgac 
cgacgacgcc 
gaagaagggc 
tgacaacatc 
ggcgatcgag 
gcaggagctc 
gctccccttc 
gctcctccac 
ccgcgtcatg 
cgtgttccgg 
ggggggatgc 



cacgcgatcg 
gagtatcaat 
agctggctgt 
gtggcgccgt 
gaccagctga 
atccggctcg 
ctgcaggtgc 
acctacgacc 
aagctgtgcg 
gacgagtccg 
ggcgagctca 
gcggtcgccg 
ctccaggagt 
agctgggcgg 
gagttcatcg 
gacgccgaca 
gccgccggcg 
aaggccatca 
tgggcgatgg 
gccgacgtcg 
ctcaagtgcg 
gagaccgccg 
atcaacgtct 
ccgtcgcggt 
ttcgagttct 



aacaccccta 
cgatggtggg 
tcatcgcctc 
ttcccccggg 
cccaccgtgg 
ggaagctcca 
aggacggcgc 
gagccgacat 
tgatgaagct 
cggcgctcgt 
tttttaaact 
gcgacggcga 
tctccaagct 
acccgcaggg 
acaagatcat 
tggtggacga 
acggcgtgga 
tcatggacgt 
cggagatgat 
tggggctcga 
tcatcaagga 
aggactgcat 
acgccatcgg 
tcgtgcaggg 
tgccctttgg 



gaaaaaaaaa 
cttcgctaag 
cgtggttttc 
cccgaagccg 
cctggcggcg 
tgcctttgcc 
cttctcgaac 
ggcgttcgcg 
cttcagccgg 
ccgcgccgtg 
caccaagaat 
cggcgacgga 
cttcggcgcc 
catcaacgtg 
cgacgagcac 
catgctcgcg 
cgacctgcag 
gatgtttggc 
gcacagcccc 
ccggaacgtg 
gacgctccgg 
cgtcggcggc 
ccgcgaccgc 
ggaaggggag 
gtccggccgc 



caaaaacaaa 
atcgccatgg 
gtggttctgc 
ctgccgatcg 
ctcgcgaagg 
gtgtcgacgc 
cgtcccgcga 
cactacgggc 
cgccggccgg 
gccaggcgga 
gtcatcttcc 
gcagggaagc 
ttcaacatcg 
cgcctccgcg 
atggagaggg 
ttcctcccgg 
aacacgctcc 
gggacggaga 
ggcgacctcc 
gacgagtcgg 
ctgcacccgc 
tactccgtgc 
aaggcgtgga 
gccgccgggc 
cgctcctgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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ctggcatggc 
tcagctggga 
gcctcaccgc 
cccagctgct 
ggccattgtt 
ttgatatatt 
ctttttttac 
ataagcggat 
ctaccatcaa 
taaaaaaaaa 



gctcggcctg 
gctgcccgac 
gccgcgcgcc 
gggggctgac 
gtgttagcaa 
cagaggtgat 
aactgttgtt 
tatcatgctc 
gaccgcaaat 



tacgcactgg 
gggatgaagc 
accaggctct 
gacgccgggc 
gcgatcgatg 
ggcggcggcg 
ttactttgaa 
gctggatgca 
tgtataaaaa 



agctcgccgt 
cgtcggagct 
tcgccgtgcc 
gtcaggcgtg 
gtatatgtac 
ccattggtgg 
ctcaattaag 
tgcttaggat 
gtttttagac 



ggcgcagctc 
ggacatgagc 
cacgccccgc 
acgtcgtcgt 
cagctggaag 
agcttggtgg 
tctggtcaca 
acagttaagc 
ctgctgcacc 



gcgcacgggt 
gacgtcttcg 
ctcgcatgca 
gcgcgcgcgc 
atgaaggtgt 
ttttctcttg 
acagaacaca 
atggcgtgtt 
gcaaattgta 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2051 



<210> 46 
<211> 2461 
<212> DNA 

<213> Lolium perenne 



<400> 46 

ggttctttgc 

aagcagcgtc 

agaacgttgc 

tgaactgggg 

tggtggagga 

tggtcgctgc 

gacgcgtcaa 

acggtgtcac 

tccagagaga 

acgttctgcc 

agggctactc 

acgtgacacc 

tgtcctacat 

gcacgaaggt 

agctgcagcc 

cgtccatggt 

tgttctgtga 

agcaccaccc 

cctacatgat 

ataggtatgc 

ccgccaccaa 

tctctcgagg 

tggataacac 

agctagtgaa 

cgagcttgga 

tccaattctt 

acgtcaactc 

agctcatgtc 

aggagaatgt 

gcaccaatga 

cgatcgaccg 

tgatgcagaa 

gggatgtgca 

tgcttccaag 

aaaaccgcat 

gaaccgagta 

ttgtggctat 

acggtgagcc 

gagagttcag 

tgtatcttgt 

ctcaatgggc 



aacgatcaac 

tagctagctt 

cgccaacggc 

aaaagcagcc 

gtaccgccgc 

ggtggctgcc 

ggagagcagc 

caccggcttc 

gctcatcagg 

cgctgcgacg 

tggtatccgc 

gtgcctaccg 

cgcgggcctt 

taacgctgca 

taaggaaggc 

gctcttcgag 

ggtcatgaac 

tggtcagatt 

gctcgcgaag 

ccttcgaaca 

gtccatcgag 

caaggccatc 

caggcttgcc 

cgacttctac 

ctatggcttc 

gggcaaccct 

tcttggtctc 

atcgacattc 

caagaatgcc 

cagtggccat 

cgaggcggtg 

gatgcgtgca 

gacgtcagtg 

ggaggtcgag 

caccgaatgc 

cttgaccgga 

gaaccagggg 

cctgcctatc 

aaggctccac 

gcattatata 

agcatgtaac 



actgtcagaa 

acttgctcta 

gatggcctgt 

gaggagctgt 

cctgtggtga 

ggcgccgaca 

gactgggtca 

ggtgccacct 

tttctcaatg 

acgagggctg 

tttgagatcc 

ctccggggca 

gtgaccggcc 

gaggcattca 

cttgccatgg 

gctaacatcc 

ggcaagccag 

gaggccgcgg 

aagctcggcg 

tcaccgcaat 

cgcgagatca 

catggtggca 

attgctgcga 

aacaatggtt 

aagggtgctg 

gtgactaacc 

atctctgcta 

ttggttgcac 

gtcaagaact 

ctccacagcg 

ttcgcctacg 

gttctcgtgg 

ttcgccaagc 

tcagcccggt 

cggtcgtacc 

gagaagacga 

aaacacatcg 

tgctgaagaa 

atgtgcttag 

tacatgtaac 

actggaataa 



tccagataca 

gtagttcttt 

gcgtggcaca 

ctgggagcca 

ccatggaagg 

ccagggtgga 

tgaacagcat 

cccaccggag 

cgggagcatt 

ccatgcttgt 

tcgagacggt 

cgatcacggc 

gcccaaattc 

aaatcgcggg 

tcaacggcac 

ttggcatcct 

agtacaccga 

ctatcatgga 

agctcgaccc 

ggctgggccc 

actccgtcaa 

acttccaggg 

tcggcaagct 

tgccttccaa 

agattgccat 

atgtgcagag 

ggaagacctc 

tgtgccaagc 

gtgtgaagat 

cacgcttctg 

cagacgaccc 

agcacgcctt 

ttgccgcatt 

gtgctgtgga 

cgctgtaccg 

ggtctcctgg 

acgcactgct 

tgaatcaagg 

ttaatagtaa 

actggaataa 

aaatttcaaa 



cacacacaca 

gcaaatatcc 

gccggctcgc 

tcttgatgcc 

cgccagcctg 

gctcgacgag 

ggccaacggc 

gaccaaggag 

cggcaccggc 

ccgtgtcaac 

cgccacgctt 

atccggtgac 

tgtggcgact 

catccagcac 

cgcggtgggc 

cgctgaggtt 

ccacctcacg 

gcacatcctt 

actgatgaag 

tcagattgag 

cgacaacccg 

cacacccatc 

catgtttgcc 

tctctcgggt 

ggcctcctat 

tgcggagcag 

tgaggccatc 

tatcgacctc 

ggtggctagg 

cgagaaggac 

ttgcagcgct 

ggccaacggt 

cgagcaggag 

gaatggcacc 

cttcgtgcgc 

tgaagaggtg 

tgagtgcctc 

aactgaagaa 

gtatagtact 

aatttcaaaa 

aaaatcagat 



cacacacacc 

atggagtccg 

gccgaccctc 

gtgaagcgaa 

actatcgcca 

tccgcccgcg 

accgacagct 

ggtggcgctc 

agcgatggcc 

accctgctcc 

ctcaacgcca 

ctcgttccgc 

gctccggatg 

ggtttctttg 

tccggactgg 

ctgtcggctg 

cacaagttga 

gaaggaagct 

ccgaagcaag 

gttatccgtg 

ctcatcgacg 

ggtgtgtcca 

cagttctctg 

gggcgcaacc 

tgctccgagc 

cacaaccaag 

gatattctga 

cgccacctcg 

aagaccctga 

ctgctcttga 

aactacccac 

gaggctgagc 

ctccgtgcag 

gccgcgcagc 

aaggagctcg 

gacaaggtgt 

aaggagtgga 

tagagtactt 

gttttttcat 

aatcagatca 

caaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2461 



<210> 47 
<211> 2596 
<212> DNA 

<213> Festuca arundinacea 
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<400> 47 

gctcctctgt 

aatccagcac 

ttcctagttc 

atggcctctg 

aggagctgtc 

cagtcgtgac 

gcgccgacac 

actgggtcat 

gcgccacctc 

tccttaacgc 

ccagggcggc 

tcgaaattct 

accggggcac 

tgactggccg 

aggctttcaa 

ttgccatggt 

ctaacatcct 

gcaagccgga 

aggccgcggc 

agctcggtga 

caccacaatg 

gtgagatcaa 

acggtggcaa 

ttgcggccat 

acaacggttt 

agggtgctga 

tgactaacca 

tctcttccag 

tggttgcctt 

tcaagaactg 

tccacaatgc 

tcgcctacgc 

ttctcgtgga 

tcgccaagct 

ctgcccggtg 

ggtcataccc 

agaagacgag 

agcacattga 

gctgaagaat 

ttataattat 

tagaaaagat 

agttagtaaa 

tttatatcaa 

cctgccaaaa 



aattcgagct 

cacttccaga 

tttgcatatc 

cgtggcgcag 

cgggagccat 

catggagggc 

ccgggtggag 

gaacagcatg 

acaccggagg 

gggagcattt 

catgctcgtc 

cgagacgatc 

aatcacggca 

cccaaactct 

gattgccggc 

caacggcact 

tggcatcctt 

gtacaccgac 

catcatggag 

gctcgaccca 

gctcggccct 

ctccgtcaac 

cttccagggc 

cggcaagctc 

gccttccaat 

gattgctatg 

tgtgcagagc 

gaagaccgct 

gtgccaagct 

tgtgaagacg 

acgcttctgc 

agatgaccct 

gcatgccttg 

tgccacattc 

ttccgtggag 

gctctatcgc 

gtctcctggt 

cgcgctgctt 

ggctcaagga 

atctccggat 

aatagcatga 

agggtacact 

tgttctgtct 

aaaaaa 



cctcttcagc 

atacatacac 

tccatggagt 

ccagcccggg 

ttggatgccg 

gccagcttga 

ctcgacgagt 

gcgaacggta 

accaaggagg 

ggcaccggca 

cgtgtcaaca 

gccacgcttc 

tccggcgacc 

gtggcgacag 

atccagcatg 

gccgtgggct 

gccgaggttc 

cacctaacac 

cacatccttg 

ctgatgaagc 

cagatcgagg 

gacaacccac 

acgcccatcg 

atgtttgccc 

ctctctggtg 

gcctcatact 

gccgagcagc 

gaggcgattg 

atcgacctcc 

gtggctagga 

gagaaggacc 

tgcagcgcca 

gccaacggtg 

gagcaagagc 

aacggcaccg 

ttcgtgcgca 

gaagaggtgg 

gagtgcctca 

actcaagaat 

atcgatgttt 

cttggtagtg 

ttgtgataaa 

actgaggcaa 



acaagtactt 

acacgtaccc 

gcgagaacgg 

ccgaccctct 

tgaagcggat 

cca-ttgctat 

ccgcccgcgg 

ccgacagcta 

gtggcgctct 

gcgatggcca 

ctctgctcca 

tcaatgccaa 

tcgtcccatt 

ctccagatgg 

gcttctttga 

ccgggctcgc 

tatcggccgt 

acaagctgaa 

aaggcagctc 

caaaacaaga 

tcatccgtgc 

tcatcgacgt 

gtgtgtccat 

agttctcgga 

ggcgcaatcc 

gctccgagct 

acaatcaaga 

acattttgaa 

gccacatcga 

agaccctgag 

tgctcctgac 

actacccgct 

aagccgagca 

tccgtgcggt 

ccgcacagca 

aggagctcgg 

acaaggtgtt 

aggagtggaa 

agagtgcttg 

gcaatgttcc 

ttgtttagcc 

tatacataat 

ctttgaagga 



ccaccagagt 

gtgtctaaac 

gcacgttgcc 

caactggggg 

ggtcgaagag 

ggtcgccgcg 

acgcgtcaag 

tggtgtcacc 

gcagagagag 

tgttttgccc 

ggggtactct 

cgtgacgccg 

atcctacatc 

cagcaaggtt 

gctgcagccc 

gtccatagtg 

gttctgcgag 

gcaccacccg 

ctacatgatg 

taggtatgca 

tgctaccaag 

ctcccgcggc 

ggacaacacc 

gcttgtgaac 

gagcttggac 

ccagttcttg 

cgtcaactct 

gctcatgtcc 

ggagaatgtc 

caccaatgac 

gatcgaccgt 

gatgcagaag 

ggacgtgcag 

tcttcccaag 

gaaccgcatc 

gactgagtat 

tgttgctatg 

cggtgagccc 

agaattcaga 

tccagagctg 

tagaaatttt 

tattgcacta 

ttcaaagaat 



gccagacaac 
cttacttgct 
gccaacggcg 
aaggcagcag 
taccgcagac 
gtggccgccg 
gagagcagcg 
accggcttcg 
ctcatcaggt 
gctgcaacaa 
ggcatccgct 
tgcctaccgt 
gccggccttg 
aacgcagcag 
aaggaaggcc 
cttttcgaag 
gtgatgaatg 
ggccagatcg 
ctcgcgaaga 
ctccgcacat 
tccatcgagc 
aaggctatcc 
aggcttgcca 
gatttctaca 
tatggcttca 
ggcaaccctg 
ctcggcctca 
tcgacattca 
aagaatgccg 
agtgggcatc 
gaggcggtgt 
atgcgtgcgg 
acgtcagtgt 
gaggtcgagt 
agcgaatgcc 
ttgaccggag 
aaccagggta 
ctgcctatct 
tggtactgtt 
caatgccagt 
ctatgatgtt 
gtcctttatt 
ctagtattgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
17 4 0 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2596 



<210> 48 
<211> 1301 
<212> DNA 

<213> Festuca arundinacea 



<400> 48 

ggtcccttgt 

gtggcgatcc 

tacgacgcgt 

aacaacgagg 

caaggatgcg 

gccttcccca 

gtcgaggccg 

gactccatcg 

accaccgcga 

gatctcgtcg 

ggagcccaca 

tccaacatcg 

aatggcgacg 

tactacggca 



atcagctgat 
tgcttctggg 
cctgcccgag 
cccgcatggg 
acgcgtcggt 
accgcaactc 
tatgcacgca 
tcgccctagg 
gcctgtccga 
gcaacttctc 
cgatcgggcg 
ccccggcgta 
gtacactcgc 
acctgctctc 



catggctttt 
tctggccgcg 
cgcgctcgcg 
agcctccctg 
gctcctcaac 
catcagggga 
gaccgtctcc 
agggccgtcg 
ggcgaacagg 
caggaaaggc 
ggcggcatgc 
cgcggcgtcg 
accgctcgac 
gcagcagggg 



tccggcagcg 
gcggcgtcgg 
acgatcaaga 
ctcaggctcc 
gacaccgcca 
ctcaacgtca 
tgcgccgaca 
tacacggttc 
gacctcccgc 
ctcagcgtca 
ttaaacttcc 
ctgcaggcca 
gtgtccaccc 
ctcctccact 



tcagcggcgt 
cacagctgtc 
gcgccgtgac 
acttccacga 
acttcaccgg 
tcgacaacgt 
tcctcgccgt 
cgctggggag 
cgccgtcctc 
ccgacatggt 
ggagccggat 
actgcccgca 
ccgacgcctt 
cggaccagca 



tgttctcgtc 
ggcgacgttc 
ggcggcggtg 
ctgtttcgtc 
cgagcagacg 
caaggcgcag 
cgccgcccgc 
gagggactcc 
cgacctcgcc 
tgcgctctca 
ctacggcgag 
gtccgccccc 
cgacaacgcc 
gctcttcaac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
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ggcggctcga ccgactccct cgtcagcacc tacgcctcca acgccgcgca gttcagcggc 900 

gacttcgccg cggccatggt gaacatgggc aacatcggcg tgctcaccgg cgcccagggg 960 

gagatccggc tcaattgtgg caaggtgaat tgagtgaaag cccgacaact gagactgcag 1020 

gtgaaagtgg atggggcaca tgcaattgcg aagctgggct ggtagcttta ctgaaaccga 1080 

ataaggtgtc aacgtgaagg ccatattgat gtgcttattg ggcctatctt ggaattcctt 1140 

acagggattc agattcagtc atttctcctt cgcatggtct atttgtttcc cacagaaaat 1200 

aaggatataa taatactgta taatcctgta aaaaaaggaa acgatactgt atagttgtgc 12 60 

ctatcaacaa ccacatttct ggttgaaagc taaaaaaaaa a 1301 

<210> 49 
<211> 1236 
<212> DNA 

<213> Lolium perenne 



<400> 49 

gagatggctt 

gtcctggcgg 

gagctgtgcg 

gtgctggtgg 

ttccacgact 

ttccagtccg 

gacgccgcca 

ctcgccctcg 

ctggggaggc 

ttcgacggcc 

ctcgtcgctc 

cgtctgtaca 

gcgttcctgt 

ccgacgacgc 

tttcttgact 

attgtcgata 

atcaagatgg 

tgcgcgtttg 

tatgctatat 

gccaaccaat 

atcttatttc 



cttcttcctc 
ccgtctgcct 
tgagctacta 
aggctcacaa 
gcttcgtgct 
agaaggacgc 
aggccgctct 
ccgccgagat 
tggacggtaa 
tcaagaatct 
tctcaggtgc 
acttcagcgg 
caacgagatg 
ccgacacctt 
ctgaccaaca 
ggtttgcaag 
gaaacattct 
tcaattgatg 
gcgcaaaatc 
gtacgtaaga 
ccgtttgagg 



ccccttttct 
cctcctccac 
cgaccacacg 
gtcggacccg 
gggctgcgac 
gcgccccaac 
cgagaaggcg 
ctccgtccag 
gacctccagc 
cacccttaag 
tcacactttc 
gacgaaccag 
cccaaggaac 
tgacaagaac 
actcaaatca 
cagccaggac 
gccaattaca 
ttaattagca 
atggatctca 
ttatgtgcat 
ttgatcaaaa 



cgggtctccc 
ggcggaggcg 
tgtccggacg 
cgcatcttcg 
ggctcgctgc 
aacaactcgg 
tgccccggag 
ctgtccggag 
atagccggcg 
ttccaagccg 
ggtcgcgtga 
cctgacccga 
ggcgatgcaa 
tacttcacga 
gacccaggtg 
gcattcttta 
gatccctccc 
agaaggccac 
ttgtcatgtt 
gctttgatcc 
aaaaaa 



agctagccgt 
ggagtagcgc 
cgtacaagat 
ccagcctcat 
tgctggacac 
cgcgcggcta 
tcgtctcctg 
gacccgggtg 
cccagaacct 
tcaatctcga 
aatgccggtt 
ccctaaatgc 
actctctaaa 
acctcgagaa 
cattaacgac 
agagcttcgc 
gtggagaagt 
atgtggatac 
caataattgg 
cacaagtgca 



caaggcgacg 
atcggcggcg 
cgtgcagggg 
ccgcctccat 
cttccccggc 
ccccgtcgtc 
cgccgacatc 
gggcgtgttg 
acccggcccg 
cgttactgac 
cgtcacgaac 
ggcttaccgg 
tgaccttgat 
aaatcgcggc 
gacggcgccg 
atggtctatg 
ccggaaacac 
aactacggcc 
taatatatat 
atgaagtgaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1236 



<210> 50 
<211> 1205 
<212> DNA 

<213> Festuca arundinacea 



<400> 50 

gcaagcttcc 

gaagcaaagc 

tcgcggcggt 

cgtgccccag 

caagcctcgc 

acggctcggt 

agacgctgcg 

ccgacaccgt 

gcaaaggccc 

acgagaccga 

ccgccaagaa 

catcgcactg 

gcgacatcga 

gtctcgacga 

tcgactactt 

tcaccgacgc 

agttcttcgc 

gaagccaggg 

taccggttgg 

tactgtaaaa 

aaaaa 



ctcgattagc 
tatttggctt 
ggcggcgtct 
cgtggaggac 
cgcgccgctc 
tctgctggac 
cggcttcgac 
ctcctgcgcc 
attctgggaa 
cgcgctgccc 
ccttgacatc 
cttctccttc 
ccccaccctt 
caacagcacg 
caagctcgtc 
cttcacccgt 
cgactttgcc 
cgagatcagg 
cataccaacc 
ccgttacttc 



taccttgtct 
ctaacaatgg 
tgcgctcatg 
gtcgtccgga 
ctcaggatgc 
tcggcgaaca 
ttcgtcgaga 
gacgtggtca 
gttcctttgg 
cctcccaccg 
aaggacctcg 
tccgaccggc 
gaacctttct 
ctcgtggaaa 
agcaagcgga 
gcctacatcc 
gtctccatgg 
aagaagtgct 
cttttgattt 
attttcctct 



agccaccgtc 
cgacgagggg 
cacagctgca 
aggagatggt 
acttccacga 
agacggcgga 
gggtgaaggc 
cgctcatagc 
gccggcgaga 
ccaacatcac 
tcgtcctctc 
tctacaactt 
acatggcaaa 
tggaccccgg 
ggggcctctt 
tgcgccacgc 
taaagatggg 
ccgtggtgaa 
gtgaccatgt 
ccccaagttc 



gtccttgcac 
tgtcatggtg 
cgagaagttc 
catggcgcta 
ctgcttcgtc 
gaaggacgcg 
cgccgtggag 
cagggacgct 
cggcagcgtg 
cgtgctcacc 
tgccgcgcac 
cacgggcctc 
gctgaagagc 
gagcttcaag 
ccactccgac 
caccggcgcc 
caacaccgac 
ccattagtta 
tttttttctg 
ttttcttcgt 



agccaaggaa 
gcgctgctgc 
tacagtgagt 
tccctcgcgc 
agggggtgcg 
ctgcccaacc 
aaggcctgcc 
gtctggctga 
tccatctcca 
cagctcttcg 
acgatcggga 
gacaacgcca 
aagtgcacca 
accttcgacc 
ggtgccctcc 
ttcaaggacg 
gtgctcactg 
gccgtggaag 
tgtagattat 
tggttaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1205 
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<210> 51 
<211> 1382 
<212> DNA 

<213> Lolium perenne 



<400> 51 

ggccacaact 

ggcttctagc 

ggccgcggcc 

tttctacaag 

catccgcaag 

cgtgcagggc 

gatcgcacca 

cgctctcctc 

cgcgcgcgac 

cgacgggctc 

caacgtcacc 

cgcgctatcc 

cttcccgcag 

cccggcgctc 

caacaagtac 

gcacaccgac 

tttcgaccag 

ccagggacag 

gccgtggtcc 

cgctgtggat 

tgtagcttta 

atgtgtgttt 

gtgtcgaatg 



cgccacattt 
cgtgtcctgc 
accaagatca 
gccacctgcc 
gacgtcggcc 
tgcgacggct 
cccaacgtca 
gccaaggcct 
tccgtgcacc 
gcccccgcga 
accctcctca 
ggcgcgcaca 
aacgacgtca 
aacaccgaca 
tacgtcgacc 
gccaggacca 
ttcgtcttct 
atacgcaacg 
gtgctcgaga 
aggttggttc 
ttagcgagcc 
agtttcttga 
acgactagaa 



ggcatagcga 
tcctcgtcgt 
gtgctccact 
cgcaggccga 
tcgccgccgc 
ccgtgctcct 
cgctccgccc 
gcggcgccgt 
tcgccggcgg 
acctcaccac 
gattcctcgc 
cgctcggcat 
ccctcaacaa 
acaccaccaa 
tgctcaaccg 
agcccaccgt 
ccgtcgtcaa 
actgctccgc 
ccgtcaccga 
agtcgatcca 
gtgtggtaat 
gcaactcgac 
aattgagatg 



gcactgacag 
ggcagctctg 
accgccgctg 
gtccatcgtc 
gctcctccgc 
cgacaagacc 
caccgccttc 
cgtctcctgc 
gccgcactac 
catcctcaac 
caagatcagc 
cgcgcactgc 
gtggttcgcg 
caacgacatc 
ccagggactc 
caccaggttc 
gatgggccag 
gcccaacaaa 
ggccgcccag 
tctctagcct 
ggtttgggct 
cagtttaata 
aatatttgat 



cgagctacat 
gcgatctccg 
gccaagggcc 
ttcaacttcc 
atccacttcc 
ggcggcaccg 
aaggccatca 
gccgacatcg 
cccgtcccgc 
gccctcccgg 
ctcgacgcca 
acctccttcc 
tcgcagctca 
cgcaccccca 
ttcacctccg 
gccgtcgacc 
atcaacgtgc 
ggccgcacca 
agcttggtgt 
acgtactttc 
ttgagagcca 
atcacgagat 
gttattttca 



ccatcaccat 
tgtccgccac 
tgaacttcga 
tccgcgacgc 
acgactgctt 
acagcgagaa 
acgacctccg 
ccgccctggc 
tcggccgccg 
caccgagctc 
acgacctcgt 
aggagcgcct 
ggctcacctg 
acgtcttcga 
accaggacct 
aggccgcctt 
tcaccggcag 
acgacgacct 
tgtagatatg 
ttcccaaagt 
cagttgatgc 
ggtttttggt 
ataaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1382 



<210> 52 
<211> 1261 
<212> DNA 

<213> Lolium perenne 



<400> 52 

gatcgccttt 

tggcgacgac 

aaggttctgg 

tccggcgaac 

gcctcttctt 

cgccagggcg 

aggtcattag 

ctgacattct 

cggtgcccac 

tccctcaccc 

cggcggagga 

ccttcacgga 

tgccggcggc 

acgacaccac 

acaagaacct 

ccgacacggc 

gcttcgttgc 

agatccggct 

gtactatatg 

ttcatttgtt 

aaagcttaca 



ctcctccatg 
ggcgctggtt 
gctgtccgtc 
tgtcaccaag 
tcacgactgc 
catggcggag 
cgacgccaag 
cgccctcgcc 
cggccgccgt 
cgacttcaac 
gatggtgacg 
ccgcctctac 
atacgccgcg 
catggtgcag 
gcttgccggc 
ggcgctcgtc 
ggcgatggtc 
caactgctcc 
tttgggaaag 
ttcatatggt 
cagcatgcat 



accaccatgg 
ctgctgatcg 
gggttctaca 
gcctttgaga 
tttgtccgag 
agggactcga 
gagacccttg 
gcccgcgatg 
gatggcctcg 
cattctcagc 
ctgtcggggg 
aacttctccc 
ctgctgaagg 
ctcgacgacg 
accgtgccgc 
gagctctacg 
aaggtgagcg 
aaggtgaact 
atgacgatac 
ggtgagaaat 
aaaagcatct 



gcggctcgtc 
tgctgttcgc 
agaagttgtg 
aggagcctgg 
ggtgcgacgc 
aggcaaacaa 
agaagctctg 
gcgcctacct 
tctccaagga 
tcgtggaaaa 
cgcacaccat 
agggcggcgc 
agaagtgccc 
tgacgccgtt 
tcggctccga 
cccgcgagcc 
agatggaggt 
agtatataac 
acgttcttct 
atatacacat 
atatcattcc 



gatcctgccc 
atcgccggca 
tccgaaggcg 
caccccggcc 
atcggtgctg 
ccccagcttg 
cccgcaaacc 
cgctagcggg 
agacgaggtt 
cttcacggca 
cggcacctcg 
gctgaccacg 
gccggagaca 
cgtgatggac 
cgtagcgctc 
cgccgagtac 
gctcaccggg 
cggttgctgc 
tttgtgttaa 
ttgtttgcgt 
atttgagttg 



gcgccgaccg 
acggtggcga 
gagaaggtcg 
gacatcatcc 
ctggaatcca 
gatgggtttg 
gtctcctgtg 
ctcgactatg 
ctccctagtg 
aaaggcttta 
cactgctcgt 
gaccctgcgc 
gcggcgcaga 
aaccagtact 
atggagagcc 
tgggccaagc 
gccgaggggg 
gtttgtctct 
tgttttttct 
cataaactgt 
taaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1261 



<210> 53 
<211> 1059 
<212> DNA 

<213> Lolium perenne 
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<400> 53 

acgagggaga actactacgg gtcttcttgt cccaccgcgc ttctcaccat caggactgtc 60 

gtgacgacgg cggtgctgct ggaccaccgc atgggcgctt ctcttctccg gctccacttc 120 

cacgactgct ttgtgcaagg gtgcgacgcg tccgttctgc tggatgacac ggccggcttc 180 

accggcgaga agggggccgg gccgaacgcc gggtcgctgc gcggtctgga ggtgatcgac 24 0 

aagatcaaga tgctgctgga gttcatgtgc ccgcggaccg tctcctgcgc cgacatcctc 300 

gccgtcgccg cccgcgactc cgtcgtccgt ctaggggggc catcatgggc ggttcaactt 3 60 

ggaaggaggg acgccaccac agcaagcgcg tcacttgcta gtagtgacct cccaggcccc 420 

aactccaacc tcaatgatct cctcaccgct ttctccaaaa aaggactaag caccacggac 480 

atggttgctc tatcaggggc ccataccatc ggccgggcgc agtgccagaa ctaccggaac 540 

cggatctaca ccgacaccga cattgacggg gcattcgcag cgtccctgcg aggcggctgc 600 

ccacaggccg gcggcgacgg caacctcgcg ccgctcgacg cgtcctctcc caacaccttc 660 

gataacggct acttctccgg cctcctctcc cgccaggggc tgctccattc cgaccaggcg 720 

ctgtacgacg gcggctccac ggacgatctg gtcaggacct acgcctccaa taacgatcag 7 80 

tttggcagcg acttcgctgc ggcgatggtg aaactgagca atatcggcct gctgacgggg 840 

tcgtccgggg agatcagggt caactgccgg gcggtgaatt aacgatggat ggatgggggc 900 

atcatgaaac gaacaaggcg tgcgatttcc ggaactgcag gcaacgaaac tgcatattta 9 60 

tgtacactgc ctatttattt cctgtccttg tgtccccgtc ttgttatatt acatccataa 1020 

tccatgttaa gatggtggca ttggtttaaa aaaaaaaaa 1059 

<210> 54 
<211> 1266 
<212> DNA 

<213> Festuca arundinacea 
<400> 54 

ggccagataa caagtgcagg cagcaaacca gttacaggca cgccgcaata tagcttgggt 60 

cttgtagcta gccatagcca tggcatctgc ctcttgcatt tctttggtgt tgctggtggc 120 

tctggccgcc acggcggcgt cggcgcagct gtcgtcaacg ttctatgaca cgtcgtgccc 180 
cagggccctg gccaccatca agagcggcgt ggcggccgcc gtgagcagca acccccgcat . 240 

gggtgcgtcg ctgctcaggc tgcacttcca cgactgcttt gttaatggct gtgacgcgtc 300 

cgttctgctg tcgggcaacg agcagaacgc gcccgcgaac gccggttcgc tgtttggctt 360 

cggcgtcatc gacaacatca agacccagct cgagggtatc tgcaagcaga ccgtctcctg 420 
cgccgacatc ctcaccgtcg ccgcccgtga ctctgtcgtc gccctcggag gcccgtcatg 
gacagttcct ctcggcagac gggactcgac gagcgcaacc ggcaataccg gggacctccc 
gggccctgga tccagcctcg cacagctcca ggccgcgttc gccaagaaga acctgaacac 

cgtggacatg gtagcgctct ccggcgcgca caccatcggg cgggcgcagt gccagaactt 660 

ccggtcgcgg atctacggcg gcgactctaa catcaacgcc gccttcgcga cctcgctcaa 720 

ggccaactgc ccgcagtccg gcggcaacgg caacctggcg gcgctggacg ccacgaccgc 7 80 

caacgccttc gacaacgcct actacaccaa cctgctctcc cagaaggggc tcctccactc 840 

cgaccaggtg ctcttcaaca acggcagcac cgacaacacc gtcaggaact tcgcgtccag 90 0 

cggggcggcg ttcagcagcg ccttcgcgac ggcgatgatc aagatgggca acatctcgcc 960 

gctgacaggg acgcaggggc agatcaggct cagctgctcc aaggtgaact cgtgattagc 1020 

gtacgaggag ccgacagaca gtcgccagca ctatacgtca cgtgaatgaa taaggccaca 1080 

gaaccggcgg ccaatccaca gtactattag cagttcagca ctagctagaa ccgtgtatat 114 0 

atatacgtgc agctcaaaat tattcatgca cctctacaca tgtaactatc gaattctctc 1200 

atgcaaaggc ataaagaatt acttcaatat atacaactac aactaccatt attctcaaaa 12 60 

aaaaaa 1266 

<210> 55 
<211> 1164 
<212> DNA 

<213> Lolium perenne 
<400> 55 

gctagctccc cggcgctacc ttcgccttcc gctccccctc tccggccttg cgccctctgc 60 

cgccaagtcg cctggcttgg ccggtcggca ctcccctcat cccctggctc acccctcccc 120 

tcaggctcct cttcctctcc cctggccctg gaggcagtcg gtcggatctg gccggtcgcc 180 

ggagacgcgc tcggccgtcc actgctcgcc gccgctgcct tctagccact accgttcagc 240 

ctccagagcc aagcggcagt ctagcccaac agcaggagcg tagaatagtg ttacctcttg 30 0 

tttcattatt caatatacaa aatggccgtg tcggagcttg aggtcgacgg cgtcgtcttc 360 

ccgccgctgg cccgtccgcc gggcacagcc cacgcgcact tcctcgccgg cgcaggtgtg 420 

cgagggatgg agctcggcgg caacttcatc aagttcacgg ccatcggcgt gtacctgcag 480 

gccgacgccg ccgtgtccgc gctcgccacg aagtgggccg ggaaacccgc cgacgagctt 54 0 

gctgcagaca acgccttctt ccgcgacgtc gtcacaggcg agttcgagaa gttcacgccg 600 

gtgaccatga tcctgccgct caccggcgcg cagtactccg agaaggtgac cgagaactgc 660 



480 
540 
600 
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gtcgcgtact 
ttcaaggagg 
tcccccgccg 
ggcgtggcga 
cacggggtct 
gaggccgccc 
cggacaccgt 
cggagtttct 
aaccgctgcc 



ggaaggccgt 
ccttcaggac 
gcgtcctcac 
tcgagaacag 
cgccggcggc 
ccgtcggcca 
cactgctggc 
accgttgttt 
caagaaaaaa 



cggcaagtac 
tgagagcttc 
cgtcgcgttc 
gccgctctgc 
gaagctcagc 
agcggcggca 
ttgtgtggtt 
tctgttgtgt 
aaaa 



acgaacgccg 
cctcccggcg 
tcgaaggact 
gaggccgtgc 
ctggcgacca 
gagcccgtgt 
ggcgatgtcc 
cgaggtgaac 



aggccgccgc 
cgtccatcct 
cgtcggtacc 
tggagtccat 
gggtcgccga 
cggtttctgc 
gttgttgaga 
cgtgctaact 



cgtcgacaag 
cttcacccac 
agagtcgggc 
catcggcgag 
gctcctgaat 
gtgaacggac 
cgtcgtgttc 
tgaataaaga 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1164 



<210> 56 
<211> 933 
<212> DNA 

<213> Festuca arundinacea 



<400> 56 

gtgcacacac 

ataccatcgg 

ccgccgggca 

ggcggcaact 

tccgcgctcg 

ttcttccgcg 

ccgctcaccg 

gccgtcggca 

aaggccgaga 

ctcaccgtcg 

aacaggccgc 

gccgcgaagc 

ggcgagccgg 

ctgctggctt 

taccgttgtt 

attgaaattt 



agctacccat 
ccgtctcgga 
cagcccacgc 
tcatcaagtt 
ccgcgaagtg 
acgtcgtcac 
gcgcgcagta 
agtacacgga 
gtttccctcc 
cgttctcgaa 
tctgcgaggc 
tcagcctggc 
cggtggcaga 
atacatgtgg 
tctcttgcgt 
atttacatca 



ccaatccacc 
gcttgaggtc 
gcacttcctc 
cacggccatc 
ggccgggaaa 
gggcgagttc 
ctccgagaag 
cgctgaggcc 
cggcgcgtcc 
agactcgtcg 
cgtgctgaag 
gaccagggtc 
gcccgtgtcg 
ttggtgatgt 
ccaggtcaac 
aataaaaaaa 



cctgtctccg 
gacggcgtcg 
gccggcgcag 
ggcgtgtacc 
cccgccgacg 
gagaagttca 
gtgaccgaga 
gccgccgtcg 
atcctcttta 
ttgccggagt 
tccatcatcg 
gccgagctcc 
gtttcagcat 
ccgtgttgag 
cgtgctaact 



gccgcgcgcg 
tcttcccgcc 
gtgtgcgagg 
tgcaggccga 
agcttgccgc 
ggcgggtgac 
actgcgtcgc 
acaagttcaa 
cccactcccc 
cgggcggcgt 
gcaagcatgg 
tgaaggaggc 
gaacggactg 
acatcgtgtt 
tgaataaaga 



catcgatctc 
gctggcccgt 
gatggagctc 
cgccgccgtg 
agacaacgcc 
catgatcctg 
ctactggaag 
ggaggccttc 
cgccggcgtc 
ggcgatagag 
ggtctcgccg 
cgcacccgtc 
ggcaccgtca 
ccggagcttc 
aaccccagcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
933 



<210> 57 
<211> 1531 
<212> DNA 

<213> Lolium perenne 



<400> 57 

gactcattca 

gactgtcgag 

gccgcgacga 

gtgctggcca 

tactacttca 

atgtgcgaca 

gagaacccca 

gtcgtcgagg 

cagccgcggt 

ggcgccgact 

atgtaccagc 

gaaaacaacc 

cgcggcccgc 

gctgccgcgg 

ctggtgtcgg 

agggaggtcg 1 

atcgagcgcg 

ttttgggtgg 

ctcaacaagg 

agcgcatgcg 

accaccaccg 

gtcgagaccg 

gttccatctc 

ctgctatcca 

attcgttccg 

caaacggagt 



tctgtcgtct 
ctaccactgc 
tgaccgtgga 
tcggcacggc 
agatcaccaa 
agtctcagat 
acatgtgcgc 
tcccgaagct 
ccaagatcac 
accagctcac 
agggctgctt 
gcggcgcgcg 
acgagtcaca 
tgataatcgg 
cgagccagac 
gcctcacctt 
ccctggagga 
cgcacccggg 
agcggatgcg 
tcctcttcat 
gcgagggaat 
ttgtcctcca 
cgtttatctg 
aagtaatttg 
ctattatgtc 
acggtttatg 



cctgcttccc 
cggtcgctgg 
ggaggtgagg 
gacgcccgct 
gagcgaccac 
caggaagagg 
gtacatggcg 
cgggaaggcg 
ccacctcgtc 
caagatgctc 
cgccggcggc 
cgtgctggtg 
cctcgactcg 
cgccgacccc 
catcctgccg 
ccacctcctc 
agccttcaag 

cgggccggcg 

tgccaccagg 
catggacgag 
ggattggggc 
cagcatgccc 
ccacatcgat 
tattgtattc 
gcttgtgtcg 
taaaaaaaaa 



tcaagcttag 
tacgagcgga 
aaggcacagc 
aactgtgtct 
ctcgccgatc 
tacatgcacc 
ccgtcgctgg 
gcggcacaga 
ttctgcacta 
ggcctgcgcc 
acggtgctcc 
gtctgctcgg 
ctggtcggcc 
gacgtgtccg 
gactcggagg 
aaggacgtgc 
ccgctcggca 
atcctcgaca 
cacgtcctct 
atgcgcaagc 
gtcctctttg 
attgccgctg 
ggatacctac 
atgcatacct 
cgtacactgt 



atcgattgca 
cgtaaggaga 
gggcggaggg 
accaggctga 
tcaaggagaa 
tgacggagga 
acgcgcgcca 
aggcgatcaa 
cctctggtgt 
cgtcggtgaa 
gcctcgccaa 
agatcacggc 
aggcgctctt 
tcgagcgccc 
gcgccatcga 
ccgggctcat 
tcgacgactg 
tggtggaggc 
ccgagtacgg 
gctctgccga 
gcttcgggcc 
atgccaccgc 
tactactacc 
ggtttgtatt 
tgtatcctag 



gccggccggg 
gatccagatg 
gccggcgacg 
ctacccggac 
gttcaagagg 
gatcctggag 
ggacatagtt 
ggagtggggc 
ggacatgcca 
gcgcctcatg 
ggacctggct 
cgtgaccttc 
cggggacggc 
gctgttccag 
cggccacctc 
ctccaagaac 
gaactccgtc 
aaaggtaaac 
caacatgtcc 
ggatggtcac 
cggcctcacc 
ttgatcgatg 
gccgccgccg 
tgttggtagg 
taatagtaat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1531 
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<210> 58 
<211> 774 
<212> DNA 

<213> Festuca arundinacea 



<400> 58 

acagatgtac 

gaacggcgtg 

cggcatgccg 

ctcgatcctg 

cctcttcgag 

tcatggcatc 

cccgggagcc 

cgggttcagg 

ggagaagggc 

caagctggga 

agtgcatgta 

aattctacta 

gatattatga 



ttcgtgtcca 
gacttcatca 
cccagcctgg 
aagcaggtgc 
cacccggacg 
gccaggatgc 
gacgacgacc 
ttcaggtaca 
ctgattccgc 
gctgttctcg 
cactaggctg 
tcctatattt 
acggattatg 



agtccctggc 
gcatcatccc 
tcaccgccct 
agctggtcca 
ccaacggccg 
tcaaggagag 
ttcagccgat 
ccgccgagga 
tcggagcgga 
tgggcgaagg 
gctacctcag 
cggttcagaa 
gaacgcaaat 



ggagaacgcc 
cacgctcgtc 
ggcactcatc 
cctggacgac 
ctacatctgc 
gttccccgag 
ccacttcttc 
catgttcgac 
aggggcaggc 
tcaggcgatt 
acacatggtg 
attgcattaa 
aacttcatga 



gccatggact 
gtcggcccct 
acggggaacg 
ctctgcgact 
tcctcccacg 
tacgacatcc 
ttcaagaagc 
gccgcggtct 
ggcccggcca 
ggtgctgaga 
gagcgatgat 
gagaaccctg 
cggaaaaaaa 



acgccaaaga 
tcctcagcgc 
aggcccacta 
ccatgaccta 
acaccaccat 
cacagaaatt 
tgctcgacca 
ggacgtgcag 
gtgcagccgg 
cataagcgct 
tatgttcgtt 
taattggtgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
774 



<210> 59 
<211> 1211 
<212> DNA 

<213> Lolium perenne 



<400> 59 

gggagcacca 

cggcttcatc 

cgccgtcctc 

ggccggcgac 

gctcgccgcc 

cctcgtcctc 

gctgcgcgcc 

cgccctcgtc 

cgacatcgac 

gaaggcggca 

gacggttttg 

cttacttgaa 

agacgttgca 

ctgcgtggag 

tgattacaaa 

ggtgccaaaa 

ggatgccgtg 

atgtcaccct 

ccagcccagt 

ttgatgtacg 

caaaaaaaaa 



cacatggcga 
ggctcctggc 
aaccccgatg 
gagggccgca 
gtgcggggat 
aacccccaaa 
gccaaggaag 
ccctgcccgg 
tactgcgaca 
tggaagtttg 
ggcgagatga 
ggttgcaaag 
ttagcccata 
cccatctgtc 
gttccaaaat 
aagctgatgg 
gagagcctca 
tccgtcgtag 
gcctacccag 
gcatcacctg 
a 



ctgaagccaa 
tcgtccgcct 
acaaggccga 
tccgcttctt 
gctccggcgt 
aggagcttgt 
ctgggggagt 
ggtggccggc 
agaacggggt 
cagaggagaa 
ttccgccaag 
aggagtatgc 
ttctgctgta 
actggagtgt 
tccctgagga 
cgttgggttt 
agagcagagg 
gttcatgatc 
accatatact 
ccctacactt 



gggggagacg 

cctcctcgcc 
gacggaccac 
caggtgcgac 
gttccacctc 
ggtgccggcg 
gcggcgggtg 
cggcgaggtc 
ttggtaccct 
tggactggat 
gctcaatgcc 
agatttcttc 
cgagaatccg 
tttcgcggcg 
cacacagcct 
gcagttcact 
atgcatcgcc 
atccttgttg 
taccagtatg 
gggatgcgga 



gtgctggtca 
cgcggctact 
ctcctcgcgc 
ctcctcgacg 
gcctctccct 
gtggagggca 
gtggtgacct 
ctcgacgagc 
gcttcaaagg 
gtggtgacgg 
agcatggcca 
atcgggccag 
tcagcatccg 
aaagtcgccg 
gggctggtga 
cctcttgaga 
tgatgattgg 
aaaaatgtgt 
atttgtgcaa 
tgctgtcaca 



ccggcgccag 
ccgtccacgc 
tcgccgctgc 
gcgccgccat 
gcaccgtcaa 
cgctcaacgt 
cctccgtctc 
gctgctggac 
cactggcgga 
tcaatccagg 
tgtttcttcg 
tgcacgtgga 
ggaggcacct 
agctctaccc 
gggcgaaggc 
agatcatcag 
atcgttaggc 
tgtgttgtgt 
taacagccgg 
ctgactccct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1211 



<210> 60 
<211> 1229 
<212> DNA 

<213> Lolium perenne 



<400> 60 

ggctcaacca 

atcaagaaac 

cgaagaaagg 

agagctgatc 

ttccacattg 

ggtcctgcaa 

aaaagggttg 

ccagaactgt 

ctatggtatg 

aataacattg 

gaattgtgca 

actttgtacg 



agggcaaagt 
tccttgagtc 
tgggacacct 
tattggagga 
cgtcgcctgt 
tcaatggtac 
ttctcacatc 
tatgggatga 
ccctggcaaa 
accttgtgac 
ctactgcttc 
gaaggatggg 



gtgtgtaact 
tggatatcat 
ttggaaacta 
agggagcttt 
ccttgggaaa 
cctcaacgtg 
ttcatcatcc 
aacgacatgg 
ggtatttgca 
agttcttcca 
agatatcctt 
atatgttcac 



ggggcttcag 
gtgataggga 
ccaggtgcaa 
gacgatgctg 
tctgattcca 
ctaagatcct 
gcggtaagga 
agctctgtgc 
gagaaagcag 
tcattcgtaa 
ggcttacttc 
atcgatgatg 



gctttgttgc 
ctgtcagaga 
atgagaggct 
taagggcttg 
attgcaagga 
gcaagaagag 
ttagggatga 
cactctgtga 
cattggactt 
ttggacccag 
aaggtgacac 
ttgcccggag 



ctcttggctc 
cccagggaat 
ccaacttgtg 
tgagggtgtc 
agcaacactc 
tccatttctc 
aactcagcag 
aaagctacag 
tgccaaggag 
tttatcccat 
agacaggttc 
ccacattcta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
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gtgtacgaaa caccggaggc aactggcaga tatctgtgca gctcagtggt tctggataac 7 80 

aatgaattgg ttggcttact ggcaaaacag tttccagtat tccccattcc aaggaggctc 8 40 

aagaacccct atggaaagca ggcataccag ctagacacat ccaagctcca ggggctgggt 900 

ctcaagttca aaggagtgca ggagatgttt aacgactgcg tcgaatcgct gaaagatcag 9 60 

ggccatttgc tggagtgccc gttgtgataa cagagacagc attgacaagc catagccaaa 1020 

cagcattgac aagccatagc caaacacatc tcaactatgc ctgaatcatg tcagttctcg 1080 

agtcatagat tttttttttc tcttcaaata attcccatgt actctcctta ctataccgaa 114 0 

catcaattgt cagcggcaga ttaaatgtgt ccatatgctt tgcaattgtt tcaattagta 1200 

atgaaatatt tgaaacaaaa aaaaaaaaa 122 9 

<210> 61 
<211> 1439 
<212> DNA 

<213> Lolium perenne 
<400> 61 

aaacgactcc aacgcaccga tcgacgacac acccctgcac ttcacgggtc gatcggatcg 60 

gaggatggcg ccggtggtgg agagagcgcc cttcctgccg acgggggagg ccacgctgcg 120 

gccgtccttc gtgcgggacg aggacgagcg gcccaaggtg gcgcacgacc gcttcagcga 180 

cgaggtgccc gtcatctcgc tccacggcat cgacgacgcg cggaggaccg agatccggga 24 0 

ccgcgtggcg gcggcgtgcg aggggtgggg catcttccag gtcgtcgacc acggcgtcga 3 00 

cgccgcgctc atcgccgaga tggccaggct ctcgcgcgac ttcttcgcgc tccccgccga 3 60 

ggacaagctc cgctacgaca tgtccggcgg caagaagggc ggattcatcg tctccagcca 420 

cctccagggc gagacggtcc aggactggcg ggagatcgtg acctacttct cgtacccggt 480 

caaggcgcgg gactacggcc ggtggccgga caagcccgcg gggtggcgcg cggtggtgga 540 

gcagtacagc gagcggctca tggcgctgtc ctgcaagctg ctgggggtgc tgtcggaggc 600 

catgggcctg gagacggagg ccctgtccaa ggcgtgcgtg gacatggacc agaaggtggt 660 

ggtcaacttc taccccaagt gcccccagcc cgacctcacc ctcggcctca agcgccacac 720 

cgaccccggc accatcaccc tcctcctcca ggacctcgtc ggcggactcc aggccacccg 780 
cgacggcggc aacacctgga tcaccgtaca gcccatcgcc ggcgcattcg tcgtcaacct 
cggcgaccac ggccactact tgagcaacgg gaggtttaag aacgcggacc accaggcggt 
ggtgaacggg gagagcagca ggctgtccat cgccacgttc cagaacccgg cgcccgacgc 
caaggtgtgg ccgctggcgg tgagggaggg ggaggacacc atcctggagg agcccatcac 
cttcaccgag atgtaccgcc gcaagatggc gcgcgacctc gagctcgcca agcgcaagaa 

gcaggccaag gccgatcagc tcaagcagca gctgcagcag gaggccgcgc ccgccgccgc 114 0 

gcccaccaag ccactcaacc agattcttgc ctagattcca tgccgattca ttcatgcgtg 1200 

atatatagta ctatgtacta tatcgtatta aaataagtaa ttatctctat ctactcattt 12 60 

gtgtgtaatt aagagatgag taattatcta gtatatacac atttgtctgc gaggagcgag 1320 

ctggacctgt aataacatgt agcatgtcct acgtggaacc gatcagctga ttggagctgt 1380 

cacatgagtt tgctgtgtgc agaaattgaa cgcattcggt actgctttca aaaaaaaaa 1439 

<210> 62 
<211> 1320 
<212> DNA 

<213> Festuca arundinacea 
<400> 62 

gaaacggccc tgcactagac gaaccagaca aacgactcca tcccacagac gactcgccgg 60 

ccgccacgcc cacgcaccac tttacggggc cgatcggatc ggatggcgtc ggtggagaac 120 

gcgccgttcc tgccgacggc ggcgacgggc gaggccacgc tgcggccgtc cttcgtgcgg 180 

gacgaggacg agcgacccaa ggtggcgcac gaccgcttca gcgacgaggt gccggtcatc 24 0 

tcgctccacg gcatcgatga tggcggcgcg cggagggccg agatccggga ccgcgtggcg 300 

gcggcgtgcg aagggtgggg cgtcttccag gtcgtcgacc acggcgtcga cgccgccctc 3 60 

gtcgccgaga tggccaggct ctcccgcgag ttcttcgcac tccccgccga ggacaagctc 420 

cgctacgaca tgtccggcgg caagaaaggt ggattcatcg tctccagcca cctccagggc 480 

gagacggtcc aggactggcg ggagatcgtg acctacttct cgtacccggt gaaggcgcgg 540 

gactacgggc ggtggccgga gaagcctgcg gggtggcgcg cggtggtgga gcagtacagc 600 

gagcggctca tggcgctgtc gtgcaagctg ctgggggtgc tgtcggaagc catgggcctg 660 

gagacggagg ccctgtccaa ggcgtgcgtg gacatggacc agaaggtggt ggtcaacttc 72 0 

taccccaagt gcccccagcc cgacctcacc ctcgggctca agcgccacac cgaccccggc 780 

accatcaccc tcctcctcca ggacctcgtc ggcggactcc aggccactcg cgacggcggc 84 0 

aacacctgga tcaccgtgca gcccgtcccc ggcgccttcg tcgtcaacct cggcgaccac 900 

ggccactact tgagcaacgg gaggtttaag aacgcggacc accaggcggt ggtcaacggg 960 

gagagcagca ggctgtccat cgccacgttc cagaacccgg cgccagaagc gaaggtgtgg 102 0 

ccgctggcgg taagggaggg ggaggacacc atactggagg agcccatcac cttcaccgag 1080 

atgtaccgcc gcaagatggc gtgcgacctc gagctcgcca agcgcaagaa gcaggccaag 114 0 



840 
900 
960 
1020 
1080 
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gccgaccagc tcaagcagca gctgcagcag gagcagcagg aggcggtggc cgccgccgcg 1200 
cccaagcccg ccaccaccaa gcccctcaac cagattcttg cctagatt cc atgtatatgt 12 60 
atatcgtatt aaaataagaa attatctata tatatatata tatatataaa aaaaaaaaaa 1320 

<210> 63 
<211> 654 
<212> PRT 

<213> Lolium perenne 
<400> 63 

Met Glu Ser Ser Ala Val Val Pro Gly Thr Thr Ala Pro Leu Leu Pro 

15 10 15 

Tyr Ala Tyr Ala Pro Leu Pro Ser Ser Ser Asp Asp Ala Arg Glu Asn 

2 0 25 30 

Arg Ser Ser Gly Gly Val Arg Trp Arg Ala Cys Ala Val Val Leu Ala 

35 40 45 

Asp Ser Ala Leu Ala Val Val Val Val Val Gly Leu Leu Ala Gly Gly 

50 55 60 

Arg Val Asp Arg Val Pro Ala Gly Ala Asp Val Ala Ser Ala Thr Val 
65 " 70 75 80 

Pro Ala Val Pro Met Glu Phe Pro Arg Ser Arg Gly Lys Asp Leu Gly 

85 90 95 

Val Ser Glu Lys Ser Ser Gly Ala Tyr Ser Ala Asp Gly Gly Phe Pro 

100 105 110 

Trp Ser Asn Ala Met Leu Gin Trp Gin Arg Thr Gly Phe His Phe Gin 

115 120 125 

Pro Glu Gin His Tyr Met Asn Asp Pro Asn Gly Pro Val Tyr Tyr Gly 

130 135 140 

Gly Trp Tyr His Leu Phe Tyr Gin His Asn Pro Lys Gly Asp Ser Trp 
145 "* 150 155 160 

Gly Asn He Ala Trp Ala His Ala Val Ser Lys Asp Met Val Asn Trp 

165 170 175 

Arg His Leu Pro Leu Ala Met Val Pro Asp Gin Trp Tyr Asp Ser Asn 

180 185 190 

Gly Val Leu Thr Gly Ser He Thr Val Leu Pro Asp Gly Gin Val He 

195 200 205 

Leu Leu Tyr Thr Gly Asn Thr Asp Thr Leu Ala Gin Val Gin Cys Leu 

210 " 215 220 

Ala Thr Pro Ala Asp Pro Ser Asp Pro Leu Leu Arg Glu Trp He Lys 
225 230 235 240 

His Pro Ala Asn Pro He Leu Phe Pro Pro Pro Gly He Gly Leu Lys 

245 250 255 

Asp Phe Arg Asp Pro Leu Thr Ala Trp Phe Asp His Ser Asp His Thr 

260 265 270 

Trp Arg Thr Val He Gly Ser Lys Asp Asp Asp Gly His Ala Gly He 

275 280 285 

He Leu Ser Tyr Lys Thr Lys Asp Phe Val Asn Tyr Glu Leu Met Pro 

290 295 300 

Gly Asn Met His Arg Gly Pro Asp Gly Thr Gly Met Tyr Glu Cys He 
305 310 315 320 

Asp Leu Tyr Pro Val Gly Gly Asn Ser Ser Glu Met Leu Gly Gly Asp 

325 330 335 

Asp Ser Pro Asp Val Leu Phe Val Leu Lys Glu Ser Ser Asp Asp Glu 

340 345 350 

Arg His Asp Tyr Tyr Ala Leu Gly Arg Phe Asp Ala Val Ala Asn Val 

355 360 365 

Trp Thr Pro He Asp Arg Asp Leu Asp Leu Gly He Gly Leu Arg Tyr 

370 375 380 

Asp Trp Gly Lys Tyr Tyr Ala Ser Lys Ser Phe Tyr Asp Gin Lys Lys 
385 ~ 390 395 400 

Asn Arg Arg He Val Trp Ala Tyr He Gly Glu Thr Asp Ser Glu Gin 

405 410 415 

Ala Asp He Thr Lys Gly Trp Ala Asn Leu Met Thr He Pro Arg Thr 

420 ~ 425 430 

Val Glu Leu Asp Arg Lys Thr Arg Thr Asn Leu He Gin Trp Pro Val 
435 440 445 
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Glu 


Glu 


Val 


Asp 


Thr 


Leu 


Arg 


Arg 


Asn 


Ser 


Thr 


Asp 


Leu 


Gly Arg He 




450 










455 










460 








Thr 


Val 


Asn 


Ala 


Gly 


Ser 


Val 


He 


Arg 


Leu 


Pro 


Leu 


His 


Gin 


Gly Ala 


465 










470 










475 








480 


Gin 


Leu 


Asp 


He 


Glu 


Ala 


Ser 


Phe 


Gin 


Leu 


Asn 


Ser 


Ser Asp 


Val Asp 








485 










490 










495 


Ala 


lie 


Asn 


Glu 


Ala 


Asp 


Val 


Gly Tyr 


Asn 


Cys 


Ser 


Thr 


Ser 


Gly Ala 








500 










505 










510 




Ala 


Val 


Arg 


Gly Ala 


Leu 


Gly 


Pro 


Phe 


Gly 


Leu 


Leu 


Val 


Leu 


Ala Asn 






515 










520 










525 






Gly Arg 


Thr 


Glu 


Gin 


Thr 


Ala 


Val 


Tyr 


Phe 


Tyr 


Val 


Ser 


Lys 


Gly Val 




530 










535 










540 








Asp 


Gly 


Gly 


Leu 


Gin 


Thr 


His 


Phe 


Cys 


His 


Asp 


Glu 


Ser Arg 


Ser Thr 


545 










550 










555 








560 


Arg 


Ala 


Lys 


Asp 


Val 


Val 


Asn 


Arg 


Met 


He 


Gly 


Ser 


He 


Val 


Pro Val 








565 










57 0 










575 


Leu 


Asp 


Gly 


Glu 


Thr 


Phe 


Ser 


Val 


Arg 


Val 


Leu 


Val 


Asp 


His 


Ser He 






580 










585 










590 




Val 


Gin 


Ser 


Phe 


Ala 


Met 


Gly 


Gly Arg 


He 


Thr 


Ala 


Thr 


Ser 


Arg Ala 






595 










600 










605 






Tyr 


Pro 


Thr 


Glu 


Thr 


He 


Tyr 


Ala 


Ala 


Ala 


Gly Val Tyr 


Leu 


Phe Asn 


610 










615 










620 








Asn 


Ala 


Thr 


Gly Ala 


Thr 


Val 


Thr 


Ala 


Glu Arg 


Leu 


Val 


Val 


His Glu 


625 










630 










635 








640 


Met 


Ala 


Ser 


Ala 


Asp 


Asn 


His 


He 


Phe 


Thr Asn Asp Asp 


Leu 












645 










650 













<210> 64 

<211> 648 

<212> PRT 

<213> Festuca arundinacea 



<400> 64 




























Met 


Glu 


Ser 


Ser 


Ala 


Val 


Val 


Pro 


Gly 


Thr 


Thr 


Ala 


Arg 


Leu 


Leu 


Pro 


1 








5 










10 










15 




Tyr 


Ala 


Tyr 


Ala 


Pro 


Leu 


Pro 


Ser 


Ser 


Ala 


Asp 


Asp 


Ala 


Arg 


Glu 


Asn 






20 










25 










30 






Gin 


Gly 


Ser 
35 


Asp 


Gly 


Val 


Arg 


Trp 
40 


Arg 


Ala 


Cys 


Ala 


Ala 
45 


Val 


Leu 


Ala 


Ala 


Ser 
50 


Ala 


Leu 


Ala 


Val 


Leu 
55 


Val 


Val 


Val 


Gly 


Leu 
60 


Leu 


Ala 


Gly 


Gly 


Arg 


Val 


Asp 


Arg 


Pro 


Gly 


Pro 


Ala 


Ala 


Val 


Pro 


Ala 


Val 


Pro 


Thr 


Glu 


65 








70 










75 










80 


He 


Pro 


Arg 


Ser 


Arg 


Gly 


Lys 


Asp 


Phe 


Gly Val 


Ser 


Glu 


Lys 


Ser 


Ser 










85 










90 










95 




Gly 


Ala 


Tyr 


Ser 
100 


Ala 


Asp 


Gly 


Gly 


Phe 
105 


Pro 


Trp 


Ser 


Asn 


Ala 
110 


Met 


Leu 


Gin 


Trp 


Gin 
115 


Arg 


Thr 


Gly 


Phe 


His 
120 


Phe 


Gin 


Pro 


Glu 


Gin 
125 


His 


Tyr 


Met 


Asn 


Asp 
130 


Pro 


Asn 


Gly 


Pro 


Val 
135 


Tyr 


Tyr 


Gly 


Gly 


Trp 
140 


Tyr 


His 


Leu 


Phe 


Tyr 


Gin 


Tyr 


Asn 


Pro 


Lys 


Gly Asp 


Ser 


Trp 


Gly Asn 


He 


Ala 


Trp 


Ala 


145 








150 










155 










160 


His 


Ala 


Val 


Ser 


Lys 


Asp 


Met 


Val 


Asn 


Trp Arg 


His 


Leu 


Pro 


Leu 


Ala 










165 








170 










175 




Met 


Val 


Pro 


Asp 


Gin 


Trp 


Tyr Asp 


Ser 


Asn Gly Val 


Leu 


Thr 


Gly 


Ser 








180 










185 










190 






lie 


Thr 


Val 


Leu 


Pro 


Asp 


Gly Arg Val 


He 


Leu 


Leu Tyr 


Thr 


Gly Asn 






195 










200 










205 








Thr 


Asp 


Thr 


Leu 


Ala 


Gin 


Val 


Gin 


Cys 


Leu 


Ala 


Glu 


Pro 


Ala 


Asp 


Pro 




210 










215 










220 








He 


Ser 


Asp 


Pro 


Leu 


Leu 


Arg 


Glu 


Trp 


He 


Lys 


His 


Pro 


Ala 


Asn 


Pro 


225 










230 










235 










240 


Leu 


Phe 


Pro 


Pro 


Pro 


Gly 


He 


Gly Leu 


Lys 


Asp 


Phe 


Arg 


Asp 


Pro 


Leu 










245 








250 










255 




Thr 


Asp 


Trp 


Phe 


Asp 


His 


Ser 


Asp Asp 


Thr 


Trp 


Arg 


Thr 


Val 


He 


Gly 
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260 265 270 

Ser Lys Asp Asp Asp Gly His Ala Gly He He Leu Ser Tyr Lys Thr 

275 280 285 

Lys Asp Phe Val Asn Tyr Glu Leu Met Pro Gly Asn Met His Arg Gly 

290 295 300 

Pro Asp Gly Thr Gly Met Tyr Glu Cys He Asp Leu Tyr Pro Val Gly 
305 " 310 315 320 

Gly Asn Ser Ser Glu Met Leu Gly Gly Asp Asp Ser Pro Asp Val Leu 

325 330 335 

Phe Val Leu Lys Glu Ser Ser Asp Asp Glu Arg His Asp Tyr Tyr Ala 

340 345 350 

Leu Gly Arg Phe Asp Ala Ala Ala Asn He Trp Thr Pro He Asp Gin 

355 360 365 

Glu Leu Asp Leu Gly He Gly Leu Arg Tyr Asp Trp Gly Lys Tyr Tyr 

370 * 375 380 

Ala Ser Lys Ser Phe Tyr Asp Gin Arg Lys Asn Arg Arg Val Val Trp 
385 390 395 400 

Ala Tyr He Gly Glu Thr Asp Ser Glu Gin Ala Asp He Thr Lys Gly 

405 410 415 

Trp Ala Asn Leu Met Thr He Pro Arg Thr Val Glu Leu Asp Lys Lys 

420 425 430 

Thr 'Arg Thr Asn Leu He Gin Trp Pro Val Glu Glu Val Asp Thr Leu 

435 440 445 

Arg Arg Asn Ser Thr Asp Leu Gly Arg He Thr Val Asn Ala Gly Ser 

450 455 460 

Val He Arg Leu Pro Leu His Gin Gly Ala Gin Leu Asp He Glu Ala 
465 470 475 480 

Ser Phe Gin Leu Asn Ser Ser Asp Val Asp Ala Leu Asn Glu Ala Asp 

485 490 495 

Val Gly Tyr Asn Cys Ser Thr Ser Gly Ala Ala Val Arg Gly Ala Leu 

500 505 510 

Gly Pro Phe Gly Leu Leu Val Leu Ala Asn Gly Arg Thr Glu Gin Thr 

515 520 525 

Ala Val Tyr Phe Tyr Val Ser Lys Gly Val Asp Gly Ala Leu Gin Thr 

530 " " 535 540 

His Phe Cys His Asp Glu Ser Arg Ser Thr Arg Ala Lys Asp Val Val 
545 550 555 560 

Asn Arg Met He Gly Ser He Val Pro Val Leu Asp Gly Glu Thr Phe 

565 570 575 

Ser Val Arg Val Leu Leu Asp His Ser He Val Gin Ser Phe Ala Met 

580 585 590 

Gly Gly Arg He Thr Ala Thr Ser Arg Ala Tyr Pro Thr Glu Ala He 

595 600 605 

Tyr Ala Ala Ala Gly Val Tyr Val Phe Asn Asn Ala Thr Gly Ala Thr 

610 " 615 620 

Val Thr Ala Glu Arg Leu Val Val Tyr Glu Met Ala Ser Ala Asp Asn 
625 630 635 640 

His He Phe Arg Asn Asp Asp Leu 
645 

<210> 65 
<211> 620 
<212> PRT 

<213> Festuca arundinacea 
<400> 65 

Met Glu Ser Arg Ala Phe Pro Asn Ala Ala Tyr Ala Pro Leu Leu Pro 

15 10 15 

Pro Thr Ala Asp Asp Ala Thr Leu Gly Lys Gin Asp Arg Pro Gly Val 

20 25 30 

Gly Trp Arg Gly Phe Leu Thr Val Leu Ala Ala Ser Gly Val Val Val 

35 4 0 45 

Leu Leu Val Ala Ala Thr Met Leu Ala Gly Ser Arg Met Gly Gin Ala 

50 55 60 

Gly Asp Thr Asp Glu Asp Gly Ala Gly Gly Phe Pro Trp Ser Asn Glu 
65 7 0 75 8 0 
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Met Leu Gin Trp Gin Arg Ala Gly Phe His Tyr Gin Pro Gin Gly His 

85 90 95 

Phe Met Ser Asp Pro Asp Gly Pro Val Tyr Tyr Arg Gly Tyr Tyr His 

100 105 110 

Leu Phe Phe Gin Tyr Asn Arg Arg Gly Val Ala Trp Asp Asp Tyr lie 

115 120 125 

Glu Trp Gly His Val Val Ser Gin Asp Leu Val His Trp Arg Pro Leu 

130 " 135 140 

Pro Leu Ala Leu Arg Pro Asp His Trp Tyr Asp Lys Lys Gly Val Leu 
145 150 155 160 

Ser Gly Thr He Thr Val Leu His Asn Gly Thr Leu Val Leu Leu Tyr 

165 170 175 

Thr Gly Val Thr Glu Asp Pro Met Ala Glu Ser Gin Cys He Ala Val 

180 185 190 

Pro Thr Asp Pro Asn Asp Pro Leu Leu Arg His Trp Thr Lys His Pro 

195 200 205 

Ala Asn Pro Val Leu Ala His Pro Gin Gly Val Gin Gly Met Asp Phe 

210 215 220 

Arg Asp Pro Thr Ser Ala Trp Phe Asp Lys Ser Asp Ala Thr Trp Arg 
225 230 235 240 

He Leu He Gly Ser Lys Asp Asp Asp Asn Gly Ser His Ala Gly He 

245 250 255 

Ala Phe He Phe Lys Thr Lys Asp Phe Leu Ser Phe Glu Arg Val Pro 

260 265 270 

Gly He Val His Arg Val Glu Gly Thr Gly Met Trp Glu Cys He Asp 

275 280 285 

Phe Tyr Pro Val Gly Gly Gly His Asn Ser Ser Ser Glu Glu Leu Tyr 

290 295 300 

Val He Lys Ala Ser Met Asp Asp Glu Arg His Asp Tyr Tyr Ser Leu 
305 310 315 320 

Gly Arg Tyr Asp Ala Ala Ala Asn Thr Trp Thr Pro Leu Asp Ala Glu 

325 330 335 

Leu Asp Leu Gly He Gly Leu Arg Tyr Asp Trp Gly Lys Leu Tyr Ala 

340 345 - 350 

Ala Thr Ser Phe Tyr Asp Pro Leu Lys Gin Arg Arg He Met Leu Gly 

355 360 3 65 

Tyr Val Gly Glu Thr Asp Ser Ala Arg Ala Asp Val Ala Lys Gly Trp 

370 375 380 

Ala Ser Leu Gin Ser He Pro Arg Thr Val Thr Leu Asp Glu Lys Thr 
385 390 395 400 

Arg Thr Asn Leu Leu Leu Trp Pro Val Glu Glu Val Glu Ala Leu Arg 

405 410 415 

Tyr Asn Ser Thr Asp Leu Ser Gly He Thr Val Asp Asn Gly Ser Val 

420 425 430 

Phe His Leu Pro Leu His Gin Ala Thr His Leu Asp He Glu Ala Ser 

435 440 445 

Phe Arg Leu Asp Ala Ser Asp Val Ala Ala He Asn Glu Ala Asp Val 

450 455' 460 

Gly Tyr Asn Cys Ser Ser Ser Gly Gly Ala Ala Ala Arg Gly Ala lie 
465 "* 470 475 480 

Gly Pro Phe Gly Leu Leu Val His Ala Ala Gly Asp Leu Arg Gly Glu 

485 490 495 

Gin Thr Ala Val Tyr Phe Tyr Val Ser Arg Ala Leu Asp Gly Thr Leu 

500 505 510 

Arg Thr Ser Phe Cys Asn Asp Glu Thr Arg Ser Ser Arg Ala Arg Asp 

515 520 525 

Val Thr Lys Arg Val Val Gly Ser Thr Val Pro Val Leu His Gly Glu 

530 535 540 

Ala Leu Ser Met Arg Val Leu Val Asp His Ser He Val Gin Ser Phe 
545 550 555 560 

Ala Met Gly Gly Arg Val Thr Ala Thr Ser Arg Val Tyr Pro Thr Glu 

565 570 575 

Ala He Tyr Ala Arg Ala Gly Val Tyr Leu Phe Asn Asn Ala Thr Gly 

580 585 590 

Ala Ser Val Thr Ala Glu Arg Leu He Val His Glu Met Ala Ser Ala 
595 600 605 
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Val Tyr Asp Glu Thr Leu He Met Val Glu Asp Ser 
610 615 620 

<210> 66 
<211> 623 • 
<212> PRT 

<213> Lolium perenne 
<400> 66 

Met Glu Ser Arg Ala Phe Pro Ser Ala Ala Tyr Ala Pro Leu Leu Pro 

15 10 15 

Ser Ala Ala Asp Asp Val Ala Leu Ala Lys Gin Asp Arg Pro Gly Val 

20 25 30 

Gly Trp Arg Gly Phe Leu Thr Val Leu Ala Ala Cys Gly Val Val Val 

35 40 4 5 

Leu Leu Val Gly Ala Thr Leu Leu Ala Gly Ser Arg Met Gly Gin Ala 

50 55 60 

Gly Asp Gly Glu Gly Asn Thr Asp Glu Asp Gly Ala Gly Gly Phe Pro 
65 ~ 70 75 80 

Trp Ser Asn Glu Met Leu Gin Trp Gin Arg Ala Gly Phe His Tyr Gin 

85 90 95 

Pro Glu Gly His Phe Met Ser Asp Pro Asn Gly Pro Val Tyr Tyr Arg 

100 105 110 

Gly Tyr Tyr His Leu Phe Phe Gin Tyr Asn Arg Arg Gly Val Ala Trp 

115 120 125 

Asp Asp Tyr He Glu Trp Gly His Val Val Ser Gin Asp Leu Val His 

130 " 135 140 

Trp Arg Pro Leu Pro Leu Ala Met Arg Pro Asp His Trp Tyr Asp Lys 
145 150 155 160 

Lys Gly Val Leu Ser Gly Thr He Thr Val Leu His Asn Gly Thr Leu 

165 17 0 175 

Val Leu Leu Tyr Thr Gly Val Thr Glu Asp Pro Met Ala Glu Ser Gin 

180 185 190 

Cys He Ala Val Pro Thr Asp Pro Asn Asp Pro Leu Leu Arg His Trp 

195 200 205 

Thr Lys His Pro Ala Asn Pro Val Leu Ala His Pro Gin Gly Val Gin 

210 215 220 

Gly Met Asp Phe Arg Asp Pro Thr Ser Ala Trp Trp Asp Lys Ser Asp 
225 230 235 240 

Ala Thr Trp Arg He Leu He Gly Ser Lys Asp Asp Asp Asn Gly Ser 

245 250 255 

His Ala Gly He Ala Phe He Phe Lys Thr Lys Asp Phe Leu Ser Phe 

260 265 270 

Glu Arg Val Pro Gly He Val His Arg Val Glu Gly Thr Gly Met Trp 

275 280 285 

Glu Cys He Asp Phe Tyr Pro Val Gly Gly Gly His Asn Ser Ser Ser 

290 295 300 

Glu Glu Leu Tyr Val He Lys Ala Ser Met Asp Asp Glu Arg His Asp 
305 ~ 310 315 320 

Tyr Tyr Ser Leu Gly Arg Tyr Asp Ala Ala Ala Asn Thr Trp Thr Pro 

325 330 335 

Leu Asp Ala Glu Leu Asp Leu Gly He Gly Leu Arg Tyr Asp Trp Gly 

340 345 350 

Lys Leu Tyr Ala Ser Thr Ser Phe Tyr Asp Pro Val Lys Gin Arg Arg 

355 360 365 

He Met Leu Gly Tyr Val Gly Glu Val Asp Ser Ala Arg Ala Asp Val 

370 375 380 

Ala Lys Gly Trp Ala Ser Leu Gin Ser He Pro Arg Thr Val Ala Leu 
385 390 395 400 

Asp Glu Lys Thr Arg Thr Asn Leu Leu Leu Trp Pro Val Glu Glu Val 

405 410 415 

Glu Ala Leu Arg Tyr Asn Ser Thr Asp Leu Ser Gly He Thr He Asp 

420 425 430 

Asn Gly Ser Val Phe His Leu Pro Leu His Gin Thr Thr Gin Leu Asp 
435 440 445 
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He 


Glu 


Ala 


Ser 


Phe 


Arg 


Leu Asp 


Ala 


Ser 


Asp 


Val 


Ala 


Ala 


He 


Asn 




450 










455 










460 










Glu 


Ala 


Asp 


Val 


Gly 


Tyr 


Asn 


Cys 


Ser 


Ser 


Ser 


Gly Gly Ala Ala Ala 


4 65 










470 










475 










480 


Arg 


Gly 


Ala 


Leu 


Gly 


Pro 


Phe 


Gly 


Leu 


Leu 


Val 


His 


Ala 


Ala 


Gly Asp 










485 










490 










495 




Leu 


Arg 


Gly 


Glu 


Gin 


Thr 


Ala 


Val 


Tyr 


Phe 


Tyr 


Val 


Ser Arg Ala 


Leu 








500 










505 










510 






Asp 


Gly 


Thr 


Leu Arg 


Thr 


Ser 


Phe 


Cys 


Asn 


Asp 


Glu 


Thr 


Arg 


Ser 


Ser 






515 










520 










525 








Arg 


Ala 
530 


Arg 


Asp 


Val 


Thr 


Lys 
535 


Arg 


Val 


Val 


Gly 


Ser 
540 


Thr 


Val 


Pro 


Val 


Leu 


Asp 


Gly 


Glu 


Ala 


Leu 


Ser 


Met 


Arg 


Val 


Leu 


Val 


Asp 


His 


Ser 


He 


545 










550 










555 










560 


Val 


Gin 


Ser 


Phe 


Ala 


Met 


Gly 


Gly Arg 


Thr 


Thr 


Ala 


Thr 


Ser 


Arg 


Val 










565 










570 










575 




Tyr 


Pro 


Thr 


Glu 


Ala 


He 


Tyr Ala Arg Ala 


Gly Val 


Tyr 


Leu 


Phe 


Asn 








580 










585 










590 






Asn 


Ala 


Thr 


Gly Ala 


Gly Val 


Thr 


Ala 


Glu 


Arg 


Leu 


He 


Val 


His 


Glu 






595 










600 










605 








Met 


Ala 
610 


Ser 


Ala 


Val 


Tyr 


Asp 
615 


Glu 


Thr 


Leu 


Met 


Val 
620 


Glu 


Asp 


Ser 





<210> 67 

<211> 623 

<212> PRT 

<213> Festuca arundinacea 



<400> 67 



Met 


Glu 


Ser 


Arg 


Ala 


Phe 


Pro 


Ser 


Ala 


Ala 


Tyr 


Ala 


Pro 


Leu 


Leu 


Pro 


1 








5 










10 










15 




Pro 


Thr 


Ala 


Asp 


Asp 


Ala 


Thr 


Leu 


Gly 


Lys 


Gin 


Asp Arg 


Pro 


Gly Val 








20 










25 










30 






Gly 


Trp 


Arg 
35 


Gly 


Phe 


Leu 


Thr 


Val 
40 


Leu 


Ala 


Ala 


Ser 


Gly 
45 


Val 


Val 


Val 


Leu 


Leu 


Val 


Ala 


Ala 


Ser 


Leu 


Leu 


Ala 


Gly 


Ser 


Arg 


Met 


Gly Gin 


Ala 




50 










55 










60 










Gly 


Asp 


Gly 


Glu 


Gly 


Asn 


Thr 


Asp 


Glu Asp 


Gly Ala Gly 


Gly 


Phe 


Pro 


65 










70 










75 










80 


Trp 


Ser 


Asn 


Glu 


Met 
85 


Leu 


Gin 


Trp 


Gin 


Arg 
90 


Ala 


Gly 


Phe 


His 


Tyr 
95 


Gin 


Pro 


Glu 


Gly 


His 
100 


Phe 


Met 


Ser 


Asp 


Pro 
105 


Asp 


Gly 


Pro 


Val 


Tyr 
110 


Tyr 


Arg 


Gly 


Tyr 


Tyr 
115 


His 


Leu 


Phe 


Phe 


Gin 
120 


Tyr 


Asn 


Arg 


Arg 


Gly 
125 


Val 


Ala 


Trp 


Asp 


Asp 
130 


Tyr 


He 


Glu 


Trp 


Gly 
135 


His 


Val 


Val 


Ser 


Gin 
140 


Asp 


Leu 


Val 


His 


Trp 


Arg 


Pro 


Leu 


Pro 


Val 


Ala 


Met 


Arg 


Pro 


Asp 


His 


Trp 


Tyr 


Asp 


Lys 


145 










150 










155 










160 


Lys 


Gly 


Val 


Leu 


Ser 


Gly 


Thr 


He 


Thr 


Val 


Leu 


His 


Asn 


Gly 


Thr 


Leu 






165 










170 










175 




Val 


Leu 


Leu 


Tyr 


Thr 


Gly 


Val 


Thr Glu Asp 


Pro 


Met 


Ala 


Glu 


Ser 


Gin 








180 










185 










190 






Cys 


He 


Ala 


Val 


Pro 


Thr 


Asp 


Pro 


Asn 


Asn 


Pro 


Leu 


Leu 


Arg 


His 


Trp 




195 










200 










205 








Thr 


Lys 


His 


Pro 


Ala 


Asn 


Pro 


Val 


Leu 


Ala 


His 


Pro 


Gin 


Gly Val 


Gin 




210 










215 










220 










Gly 


Met 


Asp 


Phe 


Arg 


Asp 


Pro 


Thr 


Ser 


Ala 


Trp 


Phe 


Asp 


Lys 


Ser 


Asp 


225 










230 










235 










240 


Ala 


Thr 


Trp 


Arg 


He 


Leu 


He 


Gly Ser 


Lys 


Asp 


Asp Asp 


Asn 


Gly 


Ser 










245 










250 










255 




His 


Ala 


Gly 


He 
260 


Ala 


Phe 


He 


Phe 


Lys 
265 


Thr 


Lys 


Asp 


Phe 


Leu 
270 


Ser 


Phe 


Glu 


Arg 


Val 


Pro 


Gly 


He 


Val 


His 


Arg 


Val 


Glu 


Gly 


Thr 


Gly Met 


Trp 






275 










280 










285 
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Glu Cys He Asp Phe Tyr Pro Val Gly Gly Gly His Asn Ser Ser Ser 

290 295 300 

Glu Glu Leu Tyr Val He Lys Ala Ser Met Asp Asp Glu Arg His Asp 
305 310 315 320 

Tyr Tyr Ser Leu Gly Arg Tyr Asp Ala Ala Ala Asn Thr Trp Thr Pro 

325 330 335 

Leu Asp Ala Glu Leu Asp Leu Gly He Gly Leu Arg Tyr Asp Trp Gly 

340 345 350 

Lys Leu Tyr Ala Ala Thr Ser Phe Tyr Asp Pro Leu Lys Gin Arg Arg 

355 360 365 

He Met Leu Gly Tyr Val Gly Glu Thr Asp Ser Ala Arg Ala Asp Val 

370 375 380 

Ala Lys Gly Trp Ala Ser Leu Gin Ser He Pro Arg Thr Val Thr Leu 
385 390 395 400 

Asp Glu Lys Thr Arg Thr Asn Leu Leu Leu Trp Pro Val Glu Glu Val 

405 410 415 

Glu Ala Leu Arg Tyr Asn Ser Thr Asp Leu Ser Gly He Thr lie Asp 

420 425 430 

Asn Gly Ser Val Phe His Leu Pro Leu His Gin Ala Thr Gin Leu Asp 

435 440 445 

He Glu Ala Ser Phe Arg Leu Asp Ala Ser Asp Val Ala Ala He Asn 

450 455 460 

Glu Ala Asp Val Gly Tyr Asn Cys Ser Ser Ser Gly Gly Ala Ala Ala 
465 470 475 480 

Arg Gly Ala He Gly Pro Phe Gly Leu Leu Val His Ala Ala Gly Asp 

485 490 495 

Leu Arg Gly Glu Gin Thr Ala Val Tyr Phe Tyr Val Ser Arg Ala Leu 

500 505 510 

Asp Gly Thr Leu Arg Thr Ser Phe Cys Asn Asp Glu Thr Arg Ser Ser 

515 520 525 

Arg Ala Arg Asp Val Thr Lys Arg Val Val Gly Ser Thr Val Pro Val 
530 535 540 

' Leu Asp Gly Glu Ala Leu Ser Met Arg Val Leu Val Asp His Ser He 
545 550 555 560 

Val Gin Ser Phe Ala Met Gly Gly Arg Val Thr Ala Thr Ser Arg Val 

565 570 575 

Tyr Pro Thr Glu Ala He Tyr Ala Arg Ala Gly Val Tyr Leu Phe Asn 

580 585 590 

Asn Ala Thr Gly Ala Ser Val Thr Ala Glu Arg Leu He Val His Glu 

595 600 605 

Met Ala Ser Ala Val Tyr Asp Glu Thr Leu Met Val Gin Asp Ser 
610 615 620 



<210> 68 
<211> 619 
<212> PRT 

<213> Lolium perenne 



<400> 68 



Met 


Glu 


Ser 


Arg 


Asp 


Phe Pro 


Ser Ala Ala 


Tyr 


Ala 


Pro 


Leu 


Leu 


Pro 


1 








5 




10 










15 




Ser 


Ala 


Ala 


Asp 
20 


Asp 


Val Ala 


Leu Ala Lys 
25 


Gin 


Asp 


Arg 


Pro 
30 


Gly 


Val 


Gly 


Trp 


Arg 


Gly 


Phe 


Leu Thr 


Val Leu Ala 


Ala 


Cys 


Gly 


Val 


Val 


Val 




35 








40 






45 








Leu 


Leu 


Val 


Ala 


Ala 


Ser Leu 


Leu Ala Gly 


Ser 


Arg 


Met 


Gly Gin Ala 




50 








• 55 






60 










Gly 


Asp 


Thr 


Asp 


Glu 


Asp Gly Ala Gly Gly 


Phe 


Pro 


Trp 


Ser 


Asn 


Glu 


65 










70 




75 










80 


Met 


Leu 


Gin 


Trp 


Gin 


Arg Ala 


Gly Phe His 


Tyr 


Gin 


Pro 


Glu 


Gly 


His 








85 


90 










95 




Phe 


Met 


Ser 


Asp 


Pro 


Asp Gly 


Pro Val Tyr 


Tyr 


Arg 


Gly Tyr 


Tyr 


His 








100 






105 








110 






Leu 


Phe 


Phe 
115 


Gin 


Tyr 


Asn Arg 


Arg Gly Val 
120 


Ala 


Trp 


Asp 
125 


Asp 


Tyr 


He 
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Glu Trp Gly His 
130 

Pro Leu Ala Met 
145 

Ser Gly Thr lie 

Thr Gly Val Thr 
180 

Pro Thr Asp Pro 
195 

Ala Asn Pro Val 
210 

Arg Asp Pro Thr 
225 

lie Leu lie Gly 

Ala Phe lie Phe 

260 

Gly lie Val His 
275 

Phe Tyr Pro Val 
290 

Val lie Lys Ala 
305 

Gly Arg Tyr Asp 

Leu Asp Leu Gly 
340 

Ser Thr Ser Phe 
355 

Tyr Val Gly Asp 
370 

Ala Ser Leu Gin 
385 

Arg Thr Asn Leu 

Tyr Asn Ser Thr 
420 

Phe His Leu Pro 
435 

Phe Arg Leu Asp 
450 

Gly Tyr Asn Cys 
4 65 

Gly Pro Phe Gly 

Gin Thr Ala Val 
500 

Arg Thr Ser Phe 
515 

Val Ala Lys Arg 
530 

Val Leu Ala Met 
545 

Ala Met Gly Gly 

Ala lie Tyr Ala 
580 

Ala Ser Val Thr 
595 

Val Tyr Asp Glu 
610 



Val Val Ser Gin 
135 

Arg Pro Asp His 
150 

Thr Val Leu His 
165 

Glu Asp Pro Met 

Asn Asp Pro Leu 
200 

Leu Ala His Pro 
215 

Ser Ala Trp Trp 
230 

Ser Lys Asp Asp 
245 

Lys Thr Lys Asp 

Arg Val Glu Gly 
280 

Gly Gly Gly His 
295 

Ser Met Asp Asp 
310 

Ala Ala Ala Asn 
325 

lie Gly Leu Arg 

Tyr Asp Pro Leu 
3 60 

Val Asp Ser Ala 
375 

Ser He Pro Arg 
390 

Leu Leu Trp Pro 
405 

Asp Leu Ser Gly 

Leu His Gin Ala 
440 

Ala Ser Asp Val 
455 

Ser Ser Ser Gly 
470 

Leu Leu Val His 
485 

Tyr Phe Tyr Val 

Cys Asn Asp Glu 
520 

Val Val Gly Ser 
535 

Arg Val Leu Val 
550 

Arg Val Thr Ala 
565 

Arg Ala Gly Val 

Ala Glu Arg Leu 
600 

Thr Val Met Val 
615 



Asp Leu Val His 
140 

Trp Tyr Asp Lys 
155 

Asn Gly Thr Leu 
170 

Ala Glu Ser Gin 
185 

Leu Arg His Trp 

Gin Gly Val Gin 
220 

Asp Lys Ser Asp 
235 

Asp Asn Gly Ser 
250 

Phe Leu lie Phe 
265 

Thr Gly Met Trp 

Asn Ser Ser Ser 
300 

Glu Arg His Asp 
315 

Thr Trp Thr Pro 
330 

Tyr Asp Trp Gly 
345 

Lys Gin Arg Arg 

Arg Ala Asp Val 
380 

Thr Val Ala Leu 
395 

Val Glu Glu Val 
410 

lie Thr Val Glu 
425 

Thr Gin Leu Asp 

Ala Ala lie Asn 
460 

Gly Ala Ala Ala 
475 

Ala Ala Gly Asp 
490 

Ser Arg Ala Leu 
505 

Thr Arg Ser Ser 

Thr Val Pro Val 
540 

Asp His Ser lie 
555 

Thr Ser Arg Val 
570 

Tyr Leu Phe Asn 
585 

lie Val His Glu 
Lys Asp Ser 



Trp Arg Pro Leu 

Lys Gly Val Leu 
160 

Val Leu Leu Tyr 
175 

Cys lie Ala Val 
190 

Thr Lys His Pro 
205 

Gly Met Asp Phe 

Ser Thr Trp Arg 
240 

His Ala Gly lie 
255 

Glu Arg Val Pro 
270 

Glu Cys lie Asp 
285 

Glu Glu Leu Tyr 

Tyr Tyr Ser Leu 
320 

Leu Asp Ala Glu 
335 

Lys Leu Tyr Ala 
350 

lie Met Leu Gly 
365 

Ala Lys Gly Trp 

Asp Glu Lys Thr 
400 

Glu Ala Leu Arg 
415 

Asn Gly Ser lie 
430 

lie Glu Ala Ser 
445 

Glu Ala Asp Val 

Arg Gly Ala Leu 
480 

Leu Arg Gly Glu 
495 

Asp Gly Ser Leu 
510 

Arg Ala Arg Asp 
525 

Leu Asp Gly Glu 

Val Gin Ser Phe 
560 

Tyr Pro Thr Glu 
575 

Asn Ala Thr Gly 
590 

Met Ala Ser Ala 
605 



<210> 69 
<211> 422 
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<212> PRT 

<213> Festuca arundinacea 
<400> 69 

Met Asp Lys Leu Asn Gly Ser Ala Arg Leu Met lie Val Ser Asp Leu 

1 ^ 5 10 15 

Asp His Thr Met Val Asp His His Asp Glu Glu Asn Leu Ser Leu Leu 

20 25 30 

Arg Phe Gly Ala Leu Trp Glu Ser Ala Tyr Cys Gin Asp Ser Leu Leu 

35 40 45 

Val Phe Ser Thr Gly Arg Ser Pro Thr Leu Tyr Lys Glu Leu Arg Lys 

50 55 60 

Glu Lys Pro Met Leu Thr Pro Asp He Thr He Met Ser Val Gly Ser 
65 70 75 80 

Glu He Thr Tyr Gly Glu Ala Met Val Pro Asp Asp Gly Trp Glu Glu 

85 90 95 

Tyr Leu Asn Asn Lys Trp Asp Arg Asn He Val Leu Glu Glu Thr Ala 

100 105 110 

Lys Tyr Ser Glu Leu Lys Leu Gin Pro Glu Thr Glu Gin Arg Pro His 

115 120 125 

Lys Val Ser Phe Leu Val Asp Lys Lys Ser Ala Gin Glu Val He Lys 

130. 135 140 

Ser Leu Ser Glu Lys Phe Glu Lys Arg Gly Val Asp Ala Lys He He 
145 150 155 160 

Tyr Ser Gly Gly Gin Asp Leu Asp He Leu Ala Gin Gly Ala Gly Lys 

165 17 0 17 5 

Gly Gin Ala Leu Ala Tyr Leu Leu Lys Lys Phe Ala Ser Cys Gly Lys 

180 185 190 

Thr Pro Asn Asn Thr Leu Val Cys Gly Asp Ser Gly Asn Asp Ala Glu 

195 200 205 

Leu Phe Ser He Pro Gly Val His Gly Val Met Val Ser Asn Ala Gin 

210 215 220 

Glu Glu Leu Leu Gin Trp His Ala Glu Asn Ala Lys Asp Asn Pro Lys 
225 230 235 240 

Val He His Ala Thr Glu Arg Cys Ala Ala Gly He He Gin Ala He 

245 250 255 

Gly His Phe Lys Leu Gly Pro Asn He Ser Pro Arg Asp He Glu Phe 

2 60 2 65 27 0 

Pro Tyr Val Lys Glu Asp Ser Phe Lys Pro Thr Ala Ala Val Val Lys 

275 280 285 

Phe Tyr Val Leu Cys Glu Lys Trp Arg Arg Ala Asp Val Pro Lys Ala 

290 295 300 

Asp Ser Val He Glu Tyr Phe Lys Asn He Thr Asp Ala Ser Gly Val 
305 310 315 320 

He He His Pro Ser Gly Leu Glu Leu Ser He His Ser Ser He Asp 

325 330 335 

Ala Leu Ala Ser Cys Tyr Gly Asp Lys Gin Gly Lys Lys Tyr Arg Ser 

340 345 350 

Trp Val Asp Arg Leu Val He Ser Gin Thr Ala Ser Asp Ser Trp Leu 

355 360 365 

Val Arg Phe Asp Leu Trp Glu Ala Glu Gly Asp Ala Trp Val Cys Cys 

370 375 380 

Leu Thr Thr Leu Ala Leu Asn Val Lys Pro Glu Thr Pro Gly Gly Phe 
385 390 395 400 

Val Val Thr His He His Lys Thr Trp Leu Lys Glu Tyr Ser Gly Asp 

405 410 415 

Glu Gin Ala Ser Lys Leu 
420 

<210> 70 
<211> 422 
<212> PRT 

<213> Lolium perenne 
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<400> 70 

Met Asp Lys Leu Asn Gly Ser Ala Arg Leu Met lie Val Ser Asp Leu 

1 5 10 15 

Asp His Thr Met Val Asp His His Asp Glu Glu Asn Leu Ser Leu Leu 

20 25 30 

Arg Phe Gly Ala Leu Trp Glu Ser Thr Tyr Cys Gin Asp Ser Leu Leu 

35 40 45 

Val Phe Ser Thr Gly Arg Ser Pro Thr Leu Tyr Lys Glu Leu Arg Lys 

50 55 60 

Glu Lys Pro Met Leu Thr Pro Asp lie Thr lie Met Ser Val Gly Ser 
65 70 75 80 

Glu lie Thr Tyr Gly Glu Ala Met Val Pro Asp Asp Gly Trp Glu Glu 

85 90 95 

Tyr Leu Asn Asn Lys Trp Asp Lys Ser lie Val Leu Glu Glu Thr Ala 

100 105 110 

Lys Phe Ser Glu Leu Lys Leu Gin Ala Glu Thr Glu Gin Arg Pro His 

115 120 125 

Lys Val Ser Phe Leu Val Asp Lys Lys Thr Ala Gin Glu Val lie Lys 

130 135 140 

Ser Leu Ser Glu Lys Phe Glu Lys Arg Gly Val Asp Ala Lys lie lie 
145 150 155 160 

Tyr Ser Gly Gly Gin Asp Leu Asp lie Leu Ala Gin Gly Ala Gly Lys 

165 17 0 175 

Gly Gin Ala Leu Ala Tyr Leu Leu Lys Lys Phe Ala Ser Cys Gly Lys 

180 185 190 

Thr Pro Asn Asn Thr Leu Val Cys Gly Asp Ser Gly Asn Asp Ala Glu 

195 200 205 

Leu Phe Ser lie Pro Gly Val His Gly Val Met Val Ser Asn Ala Gin 

210 215 220 

Glu Glu Leu Leu Gin Trp Arg Ala Glu Asn Ala Lys Asp Asn Pro Lys 
225 230 235 240 

Val lie His Ala Thr Glu Arg Cys Ala Ala Gly lie He Gin Ala He 

245 250 255 

Gly His Phe Lys Leu Gly Pro Asn Val Ser Pro Arg Asp Val Glu Phe 

2 60 2 65 270 

Pro Tyr Val Lys Glu Asp Ser Phe Lys Pro Thr Ala Ala Val Val Lys 

275 280 285 

Phe Tyr Val Leu Cys Glu Lys Trp Arg Arg Ala Asp Val Pro Lys Thr 

290 295 300 

Asp Ser Val He Glu Tyr Phe Lys Asn He Thr Asp Ala Ser Gly Val 
305 310 315 320 

He He His Pro Ser Gly Leu Glu Leu Ser He His Ser Ser He Asp 

325 330 335 

Ala Leu Ala Ser Cys Tyr Gly Asp Lys Gin Gly Lys Lys Tyr Arg Ser 

340 345 350 

Trp Val Asp Arg Leu Val He Ser Gin Thr Ala Ser Asp Ser Trp Leu 

355 360 365 

Val Arg Phe Asp Leu Trp Glu Ala Glu Gly Asp Lys Trp Val Cys Cys 

370 375 380 

Leu Thr Thr Leu Ala Leu Asn Val Lys Pro Glu Thr Pro Gly Gly Phe 
385 390 395 400 

Val Val Thr His He His Lys Thr Trp Leu Lys Glu Tyr Ser Gly Asp 

405 410 415 

Glu Gin Ala Ser Lys Leu 
420 

<210> 71 
<211> 1062 
<212> PRT 

<213> Festuca arundinacea 
<400> 71 

Met Ala Ala Gly Asn Glu Trp He Asn Gly Tyr Leu Glu Ala He Leu 

1 5 10 " 15 

Asp Ala Gly Ser Lys Leu Arg Pro Gin Gly Val Gin Leu Pro Pro Leu 
20 " 25 30 
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Glu Thr Ala Pro Ala Leu Ala Ala Glu Glu Ser Gly Ala Ala Tyr Asn 

35 40 45 

Pro Thr Arg Tyr Phe Val Glu Glu Val Val Arg Ser Phe Asp Glu Gin 

50 55 60 

Ala Leu His Lys Thr Trp Thr Lys Val Val Ala Met Arg Asn Ser Gin 
65 70 75 80 

Glu Arg Ser Asn Arg Leu Glu Asn Leu Cys Trp Arg lie Trp Asn Val 

85 90 95 

Ser Arg Gin Lys Lys Gin Val Glu Trp Asp Tyr Thr Lys Glu Val Ala 

100 105 110 

Arg Arg Lys Leu Glu Gin Glu Leu Gly Ser Arg Glu Ala Ala Glu Asp 

115 120 125 

Leu Ser Glu Leu Ser Glu Gly Glu Lys Asp Thr Thr Thr Ala Lys Pro 

130 135 140 

Asp Ala Ala Thr Ala Gin Pro Ser Thr Asp Asp Gly Glu His Gin Gin 
145 150 155 160 

Pro Gin Pro Arg Thr Arg Leu Ala Arg He Asn Ser Glu Val Arg Leu 

165 170 175 

Val Ser Asp Asp Glu Glu Glu Gin Thr Lys Lys Arg Asn Leu Tyr lie 

180 185 190 

Val Leu lie Ser He His Gly Leu Val Arg Gly Glu Asn Met Glu Leu 

195 200 205 

Gly Arg Asp Ser Asp Thr Gly Gly Gin Val Lys Tyr Val Val Glu Leu 

210 215 220 

Ala Arg Ala Leu Ala Ala Thr Ala Gly Val His Arg Val Asp Leu Leu 
225 230 235 240 

Thr Arg Gin He Ser Cys Pro Asp Val Asp Trp Thr Tyr Gly Glu Pro 

245 250 255 

Val Glu Met Leu Glu Arg Leu Ser Ser Ala Asp Ala Asp Glu Asp Asp 

260 265 270 

Gly Glu Gin Ser Gly Gly Gly Ala Tyr He Val Arg Leu Pro Cys Gly 

275 280 285 

Pro Arg Asp Gin Tyr He Pro Lys Glu Glu Leu Trp Pro His He Pro 

290 295 300 

Glu Phe Val Asp Arg Ala Leu Ser His Val Thr Glu Val Ala Arg Ala 
305 310 315 320 

Leu Gly Asp Gin Leu Gin Pro Pro Pro Thr Pro Ala Ala Gly Asp Gly 

325 330 335 

Ala Ala Leu Val Ala Ala Pro He Trp Pro Tyr Val He His Gly His 

340 345 350 

Tyr Ala Asp Ala Ala Glu Val Ala Ala Asn Leu Ala Ser Ala Leu Asn 

355 360 365 

Val Pro Met Val Met Thr Gly His Ser Leu Gly Arg Asn Lys Leu Glu 

370 • 375 380 

Gin Leu Leu Lys Leu Gly Arg Met Pro Gly Pro Glu He Gin Gly Thr 
385 390 395 400 

Tyr Lys He Ala Arg Arg He Glu Ala Glu Glu Thr Gly Leu Asp Thr 

405 410 415 

Ala Glu Met Val Val Thr Ser Thr Lys ■ Gin Glu He Glu Glu Gin Trp 

420 425 430 

Gly Leu Tyr Asp Gly Phe Asp Leu Met Val Glu Arg Lys Leu Arg Val 

435 440 445 

Arg Gin Arg Arg Gly Val Ser Ser Leu Gly Arg Tyr Met Pro Arg Met 

450 455 460 

Ala Val He Pro Pro Gly Met Asp Phe Ser Phe Val Glu Thr Gin Asp 
465 470 475 480 

Thr Ala Glu Gly Asp Gly Ala Asp Leu Gin Met Leu He Ala Pro Asp 

485 490 495 

Lys Ala Lys Lys Ala Leu Pro Pro He Trp Ser Asp Val Leu Arg Phe 

500 505 510 

Phe Thr Asn Pro His Lys Pro Met He Leu Ala Leu Ser Arg Pro Asp 

515 520 525 

Pro Lys Lys Asn Val Thr Thr Leu Leu Lys Ala Tyr Gly Glu Ser Arg 

530 535 ~ 540 

Gin Leu Arg Glu Leu Ala Asn Leu Thr Leu He Leu Gly Asn Arg Asp 
545 550 555 560 
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Asp lie Glu Asp Met Ala Gly Gly Gly Gly Ala Val Leu Thr Ala Val 

565 570 575 

Leu Lys Leu He Asp Arg Tyr Asp Leu Tyr Gly Gin Val Ala Tyr Pro 

580 585 590 

Lys His His Lys Gin Thr Asp Val Pro His He Tyr Arg Leu Ala Ala 

595 600 605 

Lys Thr Lys Gly Val Phe Thr Asn Pro Ala Leu Val Glu Pro Phe Gly 

610 615 620 

Leu Thr lie He Glu Ala Ala Ala Tyr Gly Leu Pro Val Val Ala Thr 
625 630 635 640 

Lys Asn Gly Gly Pro Val Asp He Leu Lys Ala Leu Asn Asn Gly Leu 

645 650 655 

Leu Val Asp Pro His Ser Ala Glu Ala He Thr Gly Ala Leu Leu Ser 

660 665 670 

Leu Leu Ala Glu Lys Ser Arg Trp Val Glu Cys Arg Arg Asn Gly Leu 

675 680 685 

Arg Asn He His Arg Phe Ser Trp Pro His His Cys Arg Leu Tyr Leu 

690 695 700 

Ser His Val Ser Thr Tyr Cys Asp Gin Pro Ser Pro His Gin Pro Leu 
705 710 715 720 

Arg Val Pro Leu Gly Leu Gly Ser Ser Thr Ser Phe Gly Ala Asp Asp 

725 730 735 

Ser Leu Ser Asp Ser Leu Arg Gly Leu Ser Leu Gin He Ser Val Asp 

740 745 , 750 

Ala Ser Ser Asp Leu Asn Ala Ala Asp Ser Ala Ala Ala He Met Asp 

755 760 765 

Ala Leu Arg Arg Arg Pro Ala Ser Glu Lys Pro Ala Ser Ser Gly Ala 

770 775 780 

Arg Ala Leu Gly Phe Ala Pro Gly Arg Arg Glu Ser Leu Leu Val Val 
785 790 795 800 

Ala Val Asp Cys Tyr Gly Asp Asp Gly Lys Pro Asp Val Lys Gin Leu 

805 810 815 

Lys Lys Ala He Asp Ala Ala Val Ser Val Gly Glu Cys Ala Gly Ala 

820 825 830 

Lys Gin Gly Tyr Val Leu Ser Thr Gly Met Thr He Pro Glu Ala Ala 

835 840 845 

Glu Ala He Lys Ala Cys Gly Ala Asp Val Ala Ser Phe Asp Ala Leu 

850 ~ 855 860 

He Cys Ser Ser Gly Ala Glu Leu Cys Tyr Pro Trp Lys Glu Leu Ala 
865 870 875 880 

Ala Asp Glu Glu Tyr Ser Gly His Val Ala Phe Arg Trp Pro Gly Asp 

885 890 895 

His Val Lys Ser Ala Val Pro Arg Leu Gly Ser Leu Glu Glu He Ala 

900 905 910 

Leu Ala He Asp Arg Pro Ala Cys Ser Val His Cys His Ala Tyr Ala 

915 920 925 

Ala Thr Asp Ala Ser Lys Val Lys Lys Val Asp Ser He Arg Lys Ser 

930 ' 935 940 

Leu Arg Met Arg Gly Phe Arg Cys Asn Leu Val Tyr Thr Arg Ala Cys 
945 ~ 950 955 960 

Thr Arg Leu Asn Val He Pro Leu Ser Ala Ser Arg Pro Arg Ala Leu 

965 970 975 

Arg Tyr Leu Ser He Gin Trp Gly He Asp Leu Ser Lys Val Ala Val 

980 985 990 

Leu Val Gly Glu Thr Gly Asp Thr Asp Arg Glu Arg Leu Leu Pro Gly 

995 1000 1005 

Val His Lys Thr Leu He Leu Pro Gly Met Val Ala Arg Gly Ser Glu 

1010 1015 1020 

Glu Leu Leu Arg Gly Asp Asp Gly Tyr Thr Met Ala Asp Val Val Ala 
1025 ~ 1030 1035 1040 

Met Asp Ser Pro Asn He Val Thr Leu Ala Glu Gly Gin Ser Ala Ser 

1045 1050 1055 

Asp Leu Leu Lys Ala He 
1060 
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<210> 72 
<211> 1074 
<212> PRT 

<213> Lolium perenne 



<400> 72 

Met Ala Gly Asn Asp Trp He Asn Ser Tyr Leu Glu Ala He Leu Asp 

15 10 15 

Ala Gly Gly Thr Ala Gly Asp lie Ser Ala Ala Ser Val Ala Gly Gly 

20 25 30 

Asp Asp Gly Pro Gly Ala Gly Gly Gly Thr Ala Gly Glu Lys Arg Asp 

35 40 45 

Lys Ser Ser Leu Met Leu Arg Glu Arg Gly Arg Phe Asn Pro Ala Arg 

50 55 60 

Tyr Phe Val Glu Glu Val lie Ser Gly Phe Asp Glu Thr Asp Leu Tyr 
65 70 75 80 

Lys Thr Trp Val Arg Thr Ser Ala Met Arg Ser Pro Gin Glu Arg Asn 

85 90 95 

Thr Arg Leu Glu Asn Met Ser Trp Arg He Trp Asn Leu Ala Arg Lys 

100 105 HO 

Lys Lys Gin He Glu Gly Glu Glu Ala Ser Arg Leu Ser Lys Lys Arg 

115 120 125 

Leu Glu Arg Glu Lys Ala Arg Arg Asp Ala Ala Ala Asp Leu Ser Glu 

130 ~ 135 140 

Asp Leu Ser Glu Gly Glu Lys Gly Glu Asn He Asn Gly Ser Ser Val 
145 150 155 160 

His Asp Glu Ser Thr Arg Gly Arg Met Pro Arg He Gly Ser Thr Asp 

165 17 0 175 

Ala He Glu Val Trp Ala Asn Gin His Lys Asp Lys Lys Leu Tyr He 

180 185 190 

Val Leu He Ser lie His Gly Leu He Arg Gly Glu Asn Met Glu Leu 

195 200 205 

Gly Arg Asp Ser Asp Thr Gly Gly Gin Val Lys Tyr Val Val Glu Leu 

210 ~ 215 220 

Ala Arg Ala Leu Gly Glu Thr Pro Gly Val Tyr Arg Val Asp Leu Leu 
225 230 235 240 

Thr Arg Gin He Ser Ala Pro Asp Val Asp Trp Ser Tyr Gly Glu Pro 

245 250 255 

Thr Glu Met Leu Ser Pro Arg Asn Ser Glu Asn Leu Gly Asp Asp Met 

260 265 270 

Gly Glu Ser Ser Gly Ala Tyr He Val Arg He Pro Phe Gly Pro Arg 

275 280 285 

Glu Lys Tyr He Pro Lys Glu Gin Leu Trp Pro His He Gin Glu Phe 

290 295 300 

Val Asp Gly Ala Leu Val His He Met Gin Met Ser Lys Val Leu Gly 
305 310 315 320 

Glu Gin Val Gly Arg Glu Arg Arg Val Trp Pro Val Val He His Gly 

325 330 335 

His Tyr Ala Asp Ala Gly Asp Ser Ala Ala Leu Leu Ser Gly Ala Leu 

340 345 350 

Asn Val Pro Met Val Phe Thr Gly His Ser Leu Gly Arg Asp Lys Leu 

355 .. 360 365 

Glu Gin Leu Leu Lys Gin Gly Arg Gin Thr Arg Asp Glu Val Asn Ala 

370 375 380 

Thr Tyr Lys He Met Arg Arg He Glu Ala Glu Glu Leu Cys Leu Asp 
385 ~ 390 395 400 

Ala Ser Glu He Val He Thr Ser Thr Arg Gin Glu He Glu Lys Gin 

405 410 415 

Trp Gly Leu Tyr Asn Gly Phe Asp Val Thr Met Glu Arg Lys Leu Arg 

420 425 430 

Ala Arg Thr Lys Arg Gly Val Ser Cys Tyr Gly Arg Tyr Met Pro Arg 

435 440 445 

Met He Ala He Pro Pro Gly Met Glu Phe Ser His He Val Pro His 

450 455 460 

Asp Val Asp Leu Asp Gly Asp Glu Ala Asn Glu Val Gly Ser Gly Ser 
465 470 475 480 
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Pro Asp Pro Pro He Trp Ala Asp He Met Arg Phe Phe Ser Asn Pro 

485 490 495 

Arg Lys Pro Met He Leu Ala Leu Ala Arg Pro Asp Pro Lys Lys Asn 

500 505 510 

He Thr Thr Leu Val Lys Ala Phe Gly Glu His Pro Gly Leu Arg Asn 

515 520 525 

Leu Ala Asn Leu Thr Leu He Met Gly Asn Arg Asp Val He Asp Glu 

530 535 540 

Met Ser Ser Thr Asn Gly Ala Val Leu Thr Ser Val Leu Lys Leu He 
545 550 555 560 

Asp Lys Tyr Asp Leu Tyr Gly Gin Val Ala Tyr Pro Lys His His Lys 

565 57 0 575 

Gin Ser Glu Val Pro Asp He Tyr Arg Leu Ala Ala Arg Thr Lys Gly 

580 585 590 

Val Phe He Asn Cys Ala Tyr He Glu Pro Phe Gly Leu Thr Leu He 

595 600 605 

Glu Ala Ala Ala Tyr Gly Leu Pro Met Val Ala Thr Gin Asn Gly Gly 

610 615 620 

Pro Val Asp He His Arg Val Leu Asp Asn Gly He Leu Val Asp Pro 
625 630 635 640 

His Asn Gin Asn Asp He Ala Glu Ala Leu Tyr Lys Leu Val Ser Asp 

645 650 655 

Lys His Leu Trp Ala Gin Cys Arg Gin Asn Gly Leu Asp Asn He His 

660 665 670 

Arg Phe Ser Trp Pro Glu His Cys Lys Asn Tyr Leu Ser Arg Val Gly 

675 680 685 

Thr Val Lys Pro Arg His Pro Arg Trp Gin Arg Ser Asp Asp Ala Thr 

690 695 700 

Glu Val Ser Glu Ser Asp Ser Pro Gly Asp Ser Leu Arg Asp Val His 
705 710 715 720 

Asp He Ser Leu Asn Leu Lys Leu Ser Leu Asp Ser Glu Lys Ala Gly 

725 730 735 

Thr Lys He Asn Thr Glu Arg Asn Ser Thr Asn Ala Arg Arg Asn Leu 

740 745 750 

Glu Asp Ala Val Leu Lys Phe Ser Asn Ala Val Ser Glu Gly Thr Lys 

755 760 765 

Asp Glu Ser Asp Glu Asn Ala Glu Ala Thr Thr Gly Ser He Asn Gly 

770 775 780 

His Leu Tyr Gly Glu Lys His He Val Val He Ala Val Asp Ser Val 
785 790 795 800 

Gin Asn Ala Asp Leu Val Gin He He Lys Asn Leu Phe Glu Ala Ser 

805 810 815 

Arg Lys Glu Lys Ser Ser Gly Ala Val Gly Phe Val Leu Ser Thr Ser 

820 825 830 

Arg Ala He Ser Glu Thr Leu Thr Phe Leu Thr Ser Gly Gly He Gin 

835 840 845 

Thr Thr Glu Phe Asp Ala Phe He Cys Ser Ser Gly Ser Asp Leu Cys 

850 855 860 

Tyr Pro Ser Ser Ser Ser Glu Asp Met Leu Ser Pro Thr Glu Leu Pro 
865 870 875 880 

Phe Met He Asp Leu Asp Tyr His Ser Gin He Glu Tyr Arg Trp Gly 

885 890 895 

Gly Glu Gly Leu Arg Lys Thr Leu He Arg Trp Ala Ala Glu Asn Asn 

900 905 910 

Ser Gin Ser Gly Gin Glu Val Val Thr Glu Asp Glu Glu Cys Ser Ser 

915 920 925 

Thr Tyr Cys He Ser Phe Lys Val Lys Asn Thr Glu Ala Val Pro Pro 

930 935 940 

Val Lys Asp Leu Arg Lys Thr Met Arg He Gin Ala Leu Arg Cys His 
945 950 955 960 

Val Leu Tyr Ser His Asp Gly Ser Lys Leu Asn Leu He Pro Leu Leu 

965 970 975 

Ala Ser Arg Ser Gin Ala Leu Arg Tyr' Leu Tyr He Arg Trp Gly Val 

980 985 990 

Glu Leu Ala Asn Met Thr Val Val Val Gly Glu Ser Gly Asp Thr Asp 
995 1000 IOO 5 
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Tyr Glu Gly Leu Leu Gly Gly Val His Lys Thr lie lie Leu Lys Gly 

1010 ~ 1015 1020 

Ser Phe Asn Ala Ala Pro Asn Gin Leu His Ala Ala Arg Ser Tyr Ser 
1025 1030 1035 1040 

Leu Glu Asp Val lie Ser Phe Asp Lys Pro Gly lie Ala Ser Val Glu 

1045 1050 1055 

Gly Tyr Leu Pro Asp Ser Leu Lys Ser Ala Leu Gin Gin Phe Gly Val 

1060 " 1065 1070 

Leu Asn 



<210> 73 
<211> 937 
<212> PRT 

<213> Lolium perenne 



<400> 73 
Met Ala Ala Gly 
1 

Asp Ala Gly Ser 
20 

Glu Thr Ala Pro 
35 

Pro Thr Arg Tyr 
50 

Ala Leu His Lys 
65 

Glu Arg Ser Asn 

Ser Arg Gin Lys 
100 

Arg Arg Lys Leu 
115 

Leu Ser Glu Leu 
130 

Asp Ala Ala Ala 
145 

Pro Gin Pro Arg 

Val Ser Asp Asp 
180 

Val Leu He Ser 
195 

Gly Arg Asp Ser 
210 

Ala Arg Ala Leu 
225 

Thr Arg Gin He 

Val Glu Met Leu 
260 

Gly Glu Gin Ala 
275 

Pro Arg Asp Gin 
290 

Glu Phe Val Asp 
305 

Leu Gly Glu Gin 

Ala Ala Pro He 
340 

Ala Glu Val Ala 
355 

Met Thr Gly His 
370 



Asn Glu Trp He 
5 

Lys Leu Arg Pro 

Ala Leu Ala Ala 
40 

Phe Val Glu Glu 
55 

Thr Trp Thr Lys 
70 

Arg Leu Glu Asn 
85 

Lys Gin Val Glu 

Glu Gin Glu Leu 
120 

Ser Glu Gly Glu 
135 

Ala Gin Pro Ser 
150 

Thr Arg Leu Ala 
165 

Glu Glu Glu Gin 

He His Gly Leu 
200 

Asp Thr Gly Gly 
215 

Ala Ala Thr Ala 
230 

Ser Cys Pro Asp 
245 

Glu Arg Leu Ser 

Gly Gly Gly Ala 
280 

Tyr He Pro Lys 
295 

Arg Ala Leu Ser 
310 

Leu Gin Pro Pro 
325 

Trp Pro Tyr Val 

Ala Asn Leu Ala 
360 

Ser Leu Gly Arg 
375 



Asn Gly Tyr Leu 
10 

Gin Gly Val Gin 
25 

Glu Glu Ser Ser 

Val Val Arg Ser 
60 

Val Val Ala Met 
75 

Leu Cys Trp Arg 
90 

Trp Asp Tyr Thr 
105 

Gly Ser Arg Glu 

Lys Asp Thr Thr 
140 

Ala Asp Asp Gly 
155 

Arg lie Asn Ser 
170 

Thr Lys Lys Arg 
185 

Val Arg Gly Glu 

Gin Val Lys Tyr 
220 

Gly Val His Arg 
235 

Val Asp Trp Thr 
250 

Ser Ala Asp Ala 
265 

Tyr He Val Arg 

Glu Glu Leu Trp 
300 

His Val Thr Glu 
315 

Pro Ser Pro Ala 
330 

He His Gly His 
345 

Ser Ala Leu Asn 

Asn Lys Leu Glu 
380 



Glu Ala He Leu 
15 

Leu Pro Pro Leu 
30 

Ala Ala Tyr Asn 
45 

Phe Asp Glu Gin 

Arg Asn Ser Gin 
80 

He Trp Asn Val 
95 

Lys Glu Val Ala 
110 

Ala Ala Glu Asp 
125 

Thr Ala Lys Pro 

Glu His Gin Gin 
160 

Glu Val Arg Leu 
175 

Asn Leu Tyr He 
190 

Asn Met Glu Leu 
205 

Val Val Glu Leu 

Val Asp Leu Leu 
240 

Tyr Gly Glu Pro 
255 

Asp Asp Asp Asp 
270 

Leu Pro Cys Gly 
2 85 

Pro His He Pro 

Val Ala Arg Ala 
320 

Asp Gly Ala Val 
335 

Tyr Ala Asp Ala 
350 

Val Pro Met Val 
365 

Gin Leu Leu Lys 
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Leu Gly Arg Met Pro Gly Pro Glu He Gin Gly Thr Tyr Lys He Ala 
385 390 395 400 

Arg Arg He Glu Ala Glu Glu Thr Gly Leu Asp Thr Ala Glu Met Val 

405 410 415 

Val Thr Ser Thr Lys Gin Glu He Glu Glu Gin Trp Gly Leu Tyr Asp 

420 425 430 

Gly Phe Asp Leu Met Val Glu Arg Lys Leu Arg Val Arg Gin Arg Arg 

435 440 445 

Gly Val Ser Ser Leu Gly Arg Tyr Met Pro Arg Met Ala Val He Pro 

450 455 460 

Pro Gly Met Asp Phe Ser Phe Val Glu Thr Gin Asp Thr Ala Asp Gly 
465 470 475 480 

Thr Gly Arg Ser Gin Met Leu He Ala Pro Asp Lys Ala Lys Lys Ala 

485 490 495 

Leu Pro Pro He Trp Ser Asp Val Leu Arg Phe Phe Thr Asn Pro His 

500 505 510 

Lys Pro Met He Leu Ala Leu Ser Arg Pro Asp Pro Lys Lys Asn Val 

515 520 525 

Thr Thr Leu Leu Lys Ala Tyr Gly Glu Ser Arg Gin Leu Arg Glu Leu 

530 535 540 

Ala Asn Leu Thr Leu He Leu Gly Asn Arg Asp Asp He Glu Asp Met 
545 550 555 560 

Ala Gly Gly Gly Gly Ala Val Leu Thr Ala Val Leu Lys Leu He Asp 

565 570 575 

Arg Tyr Asp Leu Tyr Gly Gin Val Ala Tyr Pro Lys His His Lys Gin 

580 585 590 

Thr Asp Val Pro His He Tyr Arg Leu Ala Ala Lys Thr Lys Gly Val 

595 600 605 

Phe He Asn Pro Ala Leu Val Glu Pro Phe Gly Leu Thr He He Glu 

610 615 620 

Ala Ala Ala Tyr Gly Leu Pro Val Val Ala Thr Lys Asn Gly Gly Pro 
625 630 635 640 

Val Asp He Leu Lys Ala Leu His Asn Gly Leu Leu Val Asp Pro His 

645 650 655 

Ser Ala Glu Ala He Thr Gly Ala Leu Leu Ser Leu Leu Ala Glu Lys 

660 665 670 

Ser Arg Trp Val Glu Cys Arg Arg Asn Gly Leu Arg Asn He His Arg 

675 680 685 

Phe Ser Trp Pro His His Cys Arg Leu Tyr Leu Ser His Val Ser Thr 

690 695 700 

Tyr Cys Asp Gin Pro Ser Pro His Gin Pro Leu Arg Val Pro Leu Ala 
705 710 715 720 

Leu Gly Ser Ser Thr Ser Phe Gly Ala Asp Asp Ser Leu Ser Asp Ser 

725 730 735 

Leu Arg Gly Leu Ser Leu Gin He Ser Val Asp Ala Ser Ser Asp Leu 

740 745 750 

Asn Ala Ala Asp Ser Ala Ala Ala He Met Asp Ala Leu Arg Arg Arg 

755 760 765 

Pro Ala Ser Glu Lys Pro Ala Ser Ser Gly Ala Arg Ala Leu Gly Phe 

770 775 780 

Ala Pro Gly Arg Arg Glu Ser Leu Leu Val Val Ala Val Asp Cys Tyr 
785 790 795 800 

Gly Asp Asp Gly Lys Pro Asp Val Glu Gin Leu Lys Lys Ala He Asp 

805 810 815 

Ala Ala Val Ser Val Gly Glu Cys Ala Gly Ala Lys Gin Gly Tyr Val 

820 825 830 

Leu Ser Thr Gly Met Thr He Pro Glu Ala Ala Glu Ala He Lys Ala 

835 840 845 

Cys Gly Ala Asp Val Ala Ser Phe Asp Ala Leu He Cys Ser Ser Gly 

850 855 860 

Ala Glu Leu Cys Tyr Pro Trp Lys Lys Leu Val Ala Asp Glu Glu Tyr 
865 870 875 880 

Ser Gly His Val Ala Phe Arg Trp Pro Gly Asp His Val Lys Ser Ala 

885 890 895 

Val Pro Arg Leu Gly Ser Met Glu Glu He Ala Leu Ala He Asp Arg 
900 905 910 
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Pro Ala Ser Ser Val His Cys His Ala Tyr Ala Ala Thr Asp Ala Ser 

915 920 925 

Lys Val Ser lie Thr Glu His Tyr Leu 
93 0 935 

<210> 74 
<211> 808 
<212> PRT 

<213> Lolium perenne 
<400> 74 

Met Ala Ala Lys Leu Thr Arg Leu His Ser Leu Arg Glu Arg Leu Gly 

1 " 5 10 15 

Ala Thr Phe Ser Ser His Pro Asn Glu Leu He Ala Leu Phe Ser Lys 

20 25 30 

Tyr Val His Gin Gly Lys Gly Met Leu Gin Arg His Gin Leu Leu Thr 

35 40 45 

Glu Phe Glu Ala Leu Phe Glu Ala Asp Lys Glu Arg Tyr Ala Pro Phe 

50 55 60 

Glu Asp He Leu Arg Ala Ala Gin Glu Ala He Val Leu Pro Pro Trp 
65 70 75 80 

Val Ala Leu Ala He Arg Pro Arg Pro Gly Val Trp Asp Tyr He Arg 

85 90 95 

Val Asn Val Ser Glu Leu Ala Val Glu Glu Leu Thr Val Ser Glu Tyr 

. 100 105 HO 

Leu Ala Phe Lys Glu Gin Leu Val Asp Glu His Ala Ser Ser Lys Phe 

115 120 125 

Val Leu Glu Leu Asp Phe Glu Pro Phe Asn Ala Ser Phe Pro Arg Pro 

130 135 140 

Ser Met Ser Lys Ser He Gly Asn Gly Val Gin Phe Leu Asn Arg His 
145 150 155 160 

Leu Ser Ser Lys Leu Phe Gin Asp Lys Glu Ser Leu Tyr Pro Leu Leu 

165 170 175 

Asn Phe Leu Lys Ala His Asn His Gin Gly Thr Thr Met Met Leu Asn 

180 185 190 

Asp Arg He Gin Ser Leu Arg Gly Leu Gin Ser Ala Leu Arg Lys Ala 

195 200 205 

Glu Glu Tyr Leu Thr Ser He Pro Glu Asp Thr Pro Ser Ser Glu Phe 

210 215 220 

Asn His Arg Phe Gin Glu Leu Gly Leu Glu Lys Gly Trp Gly Asp Thr 
225 230 235 240 

Ala Lys Arg Val Gin Asp Thr He His Leu Leu Leu Asp Leu Leu Glu 

245 250 255 

Ala Pro Asp Pro Ala Ser Leu Glu Lys Phe Leu Gly Thr He Pro Met 

260 265 270 

Met Phe Asn Val Val He Leu Ser Pro His Gly Tyr Phe Ala Gin Ser 

275 280 285 

Asn Val Leu Gly Tyr Pro Asp Thr Gly Gly Gin Val Val Tyr He Leu 

290 295 300 

Asp Gin Val Arg Ala Leu Glu Asn Glu Met Leu Leu Arg He Lys Gin 
305 310 315 320 

Gin Gly Leu Asp He Thr Pro Lys He Leu He Val Thr Arg Leu Leu 

325 330 335 

Pro Asp Ala Val Gly Thr Thr Cys Gly Gin Arg Leu Glu Lys Val He 

340 345 350 

Gly Thr Glu His Thr Asp He Leu Arg Val Pro Phe Arg Thr Glu Lys 

355 . 360 365 

Gly He Leu Arg Lys Trp He Ser Arg Phe Asp Val Trp Pro Tyr Leu 

370 375 380 

Glu Thr Tyr Thr Glu Asp Val Ala Asn Glu Leu Met Arg Glu Met Gin 
385 " 390 395 400 

Thr Lys Pro Asp Leu He He Gly Asn Tyr Ser Asp Gly Asn Leu Val 

405 410 415 

Ala Thr Leu Leu Ala His Lys Leu Gly Val Thr Gin Cys Thr He Ala 
420 425 430 
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His Ala Leu Glu Lys Thr Lys Tyr Pro Asn Ser Asp lie Tyr Leu Asp 

435 440 445 

Lys Phe Asp Ser Gin Tyr His Phe Ser Cys Gin Phe Thr Ala Asp Leu 

450 455 460 

lie Ala Met Asn His Thr Asp Phe He He Thr Ser Thr Phe Gin Glu 
465 470 475 480 

He Ala Gly Ser Lys Asp Ser Val Gly Gin Tyr Glu Ser His He Ala 

485 490 495 

Phe Thr Leu Pro Asp Leu Tyr Arg Val Val His Gly He Asp Val Phe 

500 505 510 

Asp Pro Lys Phe Asn He Val Ser Pro Gly Ala Asp Met Thr Val Tyr 

515 520 525 

Phe Pro Tyr Thr Glu Thr Asp Lys Arg Leu Thr Ala Phe His Pro Glu 

530 535 540 

He Glu Glu Leu Leu Tyr Ser Asp Val Glu Asn Ser Glu His Lys Phe 
545 550 555 560 

Val Leu Lys Asp Lys Asn Lys Pro He He Phe Ser Met Ala Arg Leu 

565 570 575 

Asp Arg Val Lys Asn Met Thr Gly Leu Val Glu Met Phe Gly Lys Asn 

580 585 590 

Ala His Leu Lys Asp Leu Ala Asn Leu Val He Val Ala Gly Asp His 

595 600 605 

Gly Lys Glu Ser Lys Asp Arg Glu Glu Gin Ala Glu Phe Lys Arg Met 

610 615 620 

Tyr Ser Leu He Glu Glu Tyr Lys Leu Glu Gly His He Arg Trp He 
625 630 635 640 

Ser Ala Gin Met Asn Arg Val Arg Asn Ala Glu Leu Tyr Arg Tyr He 

645 650 655 

Cys Asp Thr Lys Gly Ala Phe Val Gin Pro Ala Phe Tyr Glu Ala Phe 

660 665 670 

Gly Leu Thr Val Val Glu Ala Met Thr Cys Gly Leu Pro Thr He Ala 

675 680 685 

Thr Cys His Gly Gly Pro Ala Glu He He Val Asn Gly Val Ser Gly 

690 " 695 700 

Leu His He Asp Pro Tyr His Ser Asp Lys Ala Ala Asp He Leu Val 
705 710 715 720 

Asn Phe Phe Glu Lys Ser Thr Ala Asp Pro Thr Tyr Trp Asp Lys Met 

725 730 735 

Ser Glu Gly Gly Leu Lys Arg He Tyr Glu Lys Tyr Thr Trp Lys Leu 

740 745 750 

Tyr Ser Glu Arg Leu Met Thr Leu Thr Gly Val Tyr Gly Phe Trp Lys 

7 55 7 60 7 65 

Tyr Val Ser Asn Leu Glu Arg Arg Glu Thr Arg Arg Tyr Leu Glu Met 

770 775 780 

Phe Tyr Ala Leu Lys Tyr Arg Ser Leu Ala Ala Ala Val Pro Leu Ala 
785 790 795 800 

Val Asp Gly Glu Asn Thr Asp Asn 
805 

<210> 75 
<211> 808 
<212> PRT 

<213> Festuca arundinacea 
<400> 75 

Met Ala Ala Lys Leu Thr Arg Leu His Ser Leu Arg Glu Arg Leu Gly 

15 10 15 

Ala Thr Phe Ser Ser His Pro Asn Glu Leu He Ala Leu Phe Ser Lys 

20 25 30 

Tyr Val His Gin Gly Lys Gly Met Leu Gin Arg His Gin Leu Leu Thr 

35 ~ ~ ~ 40 45 

Glu Phe Glu Ala Leu Phe Glu Ser Asp Lys Glu Arg Tyr Ala Pro Phe 

50 55 60 

Gin Asp He Leu Arg Ala Ala Gin Glu Ala He Val Leu Pro Pro Trp 
65 70 75 80 
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Val Ala Leu Ala He Arg Pro Arg Pro Gly Val Trp Asp Tyr He Arg 

85 90 95 

Val Asn Val Ser Glu Leu Ala Val Glu Glu Leu Thr Val Ser Glu Tyr 

100 105 110 

Leu Ala Phe Lys Glu Gin Leu Val Asp Glu His Ala Ser Ser Lys Phe 

115 120 125 

Val Leu Glu Leu Asp Phe' Glu Pro Phe Asn Ala Ser Phe Pro Arg Pro 

130 135 140 

Ser Met Ser Lys Ser lie Gly Asn Gly Val Gin Phe Leu Asn Arg His 
145 150 155 160 

Leu Ser Ser Lys Leu Phe Gin Asp Lys Glu Ser Leu Tyr Pro Leu Leu 

165 - 170 175 

Asn Phe Leu Lys Ala His Asn His Lys Gly Thr Thr Met Met Leu Asn 

180 185 190 

Asp Arg He Thr Ser Leu Arg Gly Leu Gin Ser Ala Leu Arg Lys Ala 

195 200 205 

Glu Glu Tyr Leu Thr Ser He Leu Glu Asp Thr Pro Ser Phe Glu Phe 

210 215 220 

Asn His Arg Phe Gin Glu Leu Gly Leu Glu Lys Gly Trp Gly Asp Thr 
225 230 235 240 

Ala Lys Arg Val Gin Asp Thr He His Leu Leu Leu Asp Leu Leu Glu 

245 250 255 

Ala Pro Asp Pro Ala Ser Leu Glu Lys Phe Leu Gly Thr He Pro Met 

260 265 270 

Met Phe Asn Val Val He Leu Ser Pro His Gly Tyr Phe Ala Gin Ser 

275 280 285 

Asn Val Leu Gly Tyr Pro Asp Thr Gly Gly Gin Val Val Tyr He Leu 

290 295 300 

Asp Gin Val Arg Ala Leu Glu Asn Glu Met Leu Leu Arg He Lys Gin 
305 310 315 320 

Gin Gly Leu Asp He Thr Pro Lys He Leu He Val Thr Arg Leu Leu 

325 330 335 

Pro Asp Ala Val Gly Thr Thr Cys Gly Gin Arg Leu Glu Lys Val He 

340 345 350 

Gly Thr Glu His Thr Asp He Leu Arg Val Pro Phe Arg Thr Glu Lys 

355 360 365 

Gly He Leu Arg Lys Trp He Ser Arg Phe Asp Val Trp Pro Tyr Leu 

370 375 380 

Glu Thr Tyr Thr Glu Asp Val Ala Asn Glu Leu Met Arg Glu Met Gin 
385 390 395 400 

Thr Lys Pro Asp Leu He He Gly Asn Tyr Ser Asp Gly Asn Leu Val 

405 410 415 

Ala Thr Leu Leu Ala His Lys Leu Gly Val Thr Gin Cys Thr He Ala 

420 425 430 

His Ala Leu Glu Lys Thr Lys Tyr Pro Asn Ser Asp He Tyr Leu Asp 

435 440 445 

Lys Phe Asp Ser Gin Tyr His Phe Ser Cys Gin Phe Thr Ala Asp Leu 

450 455 460 

He Ala Met Asn His Thr Asp Phe He He Thr Ser Thr Phe Gin Glu 
465 470 475 480 

He Ala Gly Ser Lys Asp Ser Val Gly Gin Tyr Glu Ser His He Ala 

485 490 495 

Phe Thr Leu Pro Asp Leu Tyr Arg Val Val His Gly He Asp Val Phe 

500 505 510 

Asp Pro Lys Phe Asn He Val Ser Pro Gly Ala Asp Met Ser Val Tyr 

515 520 " 525 

Phe Pro Tyr Thr Glu Thr Asp Lys Arg Leu Thr Ala Phe His Pro Glu 

530 535 ~ " 540 

He Glu Glu Leu Leu Tyr Ser Asp Val Glu Asn Ser Glu His Lys Phe 
545 550 555 560 

Val Leu Lys Asp Lys Asn Lys Pro He He Phe Ser Met Ala Arg Leu 

565 570 575 

Asp Arg Val Lys Asn Met Thr Gly Leu Val Glu Met Phe Gly Lys Asn 

580 ' 585 590 

Ala His Leu Lys Asp Leu Ala Asn Leu Val He Val Ala Gly Asp His 
595 600 605 
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Gly 


Lys 


Glu 


Ser 


Lys Asp Arg 


Glu 


Glu 


Gin 


Ala Glu 


Phe 


Lys 


Arg 


Met 




610 








615 








620 










Tyr 


Ser 


Leu 


lie 


Glu Glu 


Tyr 


Lys 


Leu 


Lys 


Gly His 


He 


Arg 


Trp 


He 


625 








630 










635 








640 


Ser 


Ala 


Gin 


Met 


Asn Arg 


Val 


Arg 


Asn 


Ala 


Glu Leu 


Tyr Arg 


Tyr 


He 










645 








650 








655 




Cys 


Asp 


Thr 


Lys 


Gly Ala 


Phe 


Val 


Gin 


Pro 


Ala Phe 


Tyr 


Glu 


Ala 


Phe 




660 








665 








670 






Gly 


Leu 


Thr 


Val 


lie Glu 


Ala 


Met 


Thr 


Cys 


Gly Leu 


Pro 


Thr 


He 


Ala 




675 








680 








685 








Thr 


Cys 


His 


Gly Gly Pro 


Ala 


Glu 


He 


He 


Val Asp 


Gly 


Val 


Ser 


Gly 




690 








695 








700 










Leu 


His 


lie 


Asp 


Pro Tyr 


His 


Ser 


Asp 


Lys 


Ala Ala 


Asp 


He 


Leu 


Val 


705 








710 










715 








720 


Asn 


Phe 


Phe 


Glu 


Lys Ser 
725 


Thr 


Ala 


Asp 


Pro 
730 


Thr Tyr 


Trp 


Asp 


Lys 
735 


Met 


Ser 


Glu 


Gly 


Gly Leu Lys Arg 


He 


Tyr 


Glu 


Lys Tyr 


Thr 


Trp 


Lys 


Leu 






740 








745 








750 






Tyr 


Ser 


Glu 


Arg 


Leu Met 


Thr 


Leu 


Thr 


Gly Val Tyr 


Gly 


Phe 


Trp 


Lys 




755 






760 








765 








Tyr 


Val 


Ser 


Asn 


Leu Glu 


Arg 


Arg 


Glu 


Thr 


Arg Arg 


Tyr 


Leu 


Glu 


Met 


770 








775 








780 










Phe 


Tyr 


Ala 


Leu 


Lys Tyr 


Arg 


Ser 


Leu 


Ala 


Ala Ala 


Val 


Pro 


Leu 


Ala 


785 






7 90 










795 








800 


Val 


Asp 


Gly 


Glu 


Asn Thr 


Asp 


Ser 

















805 • 

<210> 76 
<211> 814 
<212> PRT 

<213> Lolium perenne 



<400> 76 



Met 


Gly 


Glu 


Ala 


Ala 


Gly Asp Arg 


Val 


Leu 


Ser Arg 


Leu 


His 


Ser 


Val 


1 






5 










10 










15 




Arg 


Glu 


Arg 


He 


Gly Asp 


Ser 


Leu 


Ser 


Ala 


His 


Pro 


Asn 


Glu 


Leu 


Val 






20 










25 










30 






Ala 


Val 


Phe 


Thr 


Arg 


Leu 


Val 


Asn 


Leu 


Gly 


Lys 


Gly Met 


Leu 


Gin 


Pro 






35 








40 










45 








His 


Gin 
50 


He 


He 


Ala 


Glu 


Tyr 
55 


Asn 


Thr 


Ala 


He 


Pro 
60 


Glu 


Ala 


Glu 


Arg 


Glu 


Lys 


Leu 


Lys 


Asp 


Gly 


Ala 


Phe 


Glu 


Asp 


Val 


Leu 


Arg 


Ala 


Ala 


Gin 


65 










70 










75 










80 


Glu 


Ala 


He 


Val 


He 
85 


Ser 


Pro 


Trp 


Val 


Ala 
90 


Leu 


Ala 


He 


Arg 


Pro 
95 


Arg 


Pro 


Gly 


Val 


Trp 
100 


Glu 


Tyr 


Val 


Arg 


Val 
105 


Asn 


Val 


Ser 


Glu 


Leu 
110 


Ala 


Val 


Glu 


Glu 


Leu 
115 


Ser 


Val 


Pro 


Glu 


Tyr 
120 


Leu 


Gin 


Phe 


Lys 


Glu 
125 


Gin 


Leu 


Val 


Glu 


Gly 
130 


Ser 


Asn 


Lys 


Asp 


Phe 
135 


Val 


Leu 


Glu 


Leu 


Asp 
140 


Phe 


Glu 


Pro 


Phe 


Asn 


Ala 


Ser 


Phe 


Pro 


Arg 


Pro 


Ser 


Leu 


Ser 


Lys 


Ser 


He 


Gly 


Asn 


Gly 


145 










150 










155 










160 


Val 


Gin 


Phe 


Leu 


Asn Arg 


His 


Leu 


Ser 


Ser 


Lys 


Leu 


Phe 


His 


Asp 


Lys 










165 










170 










175 




Glu 


Ser 


Met 


Tyr 


Pro 


Leu 


Leu 


Asn 


Phe 


Leu Arg 


Ala 


His 


Asn 


Tyr 


Lys 








180 










185 










190 






Gly 


Met 


Pro 


Met 


Met Met Asn Asp Arg Val Arg 


Ser 


Leu 


Ser 


Ala 


Leu 




195 










200 










205 








Gin 


Gly 
210 


Ala 


Leu 


Arg 


Lys 


Ala 
215 


Glu 


Glu 


His 


Leu 


Ser 
220 


Gly 


Leu 


Pro 


Ala 


Asp 


Thr 


Pro 


Tyr 


Ser Asp 


Phe 


His 


His 


Arg 


Phe 


Gin 


Glu 


Leu 


Gly 


Leu 


225 










230 










235 










240 


Glu 


Lys 


Gly 


Trp 


Gly Asp 


Cys 


Ala 


Lys 


Arg 


Ala 


Gin 


Glu 


Thr 


Leu 


His 



245 250 255 
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Leu Leu Leu Asp Leu Leu Glu Ala Pro Asp Pro Ser Thr Leu Glu Lys 

260 265 270 

Phe Leu Gly Thr lie Pro Met Val Phe Asn Val Val He Leu Ser Pro 

275 280 285 

.His Gly Tyr Phe Ala Gin Ala Asn Val Leu Gly Tyr Pro Asp Thr Gly 

290 295 300 

Gly Gin Val Val Tyr He Leu Asp Gin Val Arg Ala Met Glu Asn Glu 
305 310 315 320 

Met Leu Leu Arg He Lys Gin Gin Gly Leu Asp He Thr Pro Arg He 

325 330 335 

Leu He Val Thr Arg Leu Leu Pro Asp Ala Thr Gly Thr Thr Cys Gly 

340 345 350 

Gin Arg Leu Glu Lys Val Leu Gly Thr Glu His Thr His He lieu Arg 

355 "* 360 365 

Val Pro Phe Arg Thr Glu Asn Gly He Val Arg Lys Trp He Ser Arg 

370 375 380 

Phe Glu Val Trp Pro Tyr Leu Glu Thr Phe Thr Asp Asp Val Ala His 
385 390 395 400 

Glu He Ser Gly Glu Leu Gin Ala Asn Pro Asp Leu He He Gly Asn 

405 410 415 

Tyr Ser Asp Gly Asn Leu Val Ala Cys Leu Leu Ala His Lys Met Gly 

420 425 430 

Val Thr His Cys Thr He Ala His Ala Leu Glu Lys Thr Lys Tyr Pro 

435 440 445 

Asn Ser Asp Leu Tyr Trp Lys Lys Phe Glu Asp His Tyr His Phe Ser 

450 455 460 

Cys Gin Phe Thr Thr Asp Leu He Ala Met Asn His Ala Asp Phe He 
465 470 475 480 

He Thr Ser Thr Phe Gin Glu He Ala Gly Asn Lys Asp Thr Val Gly 

485 490 495 

Gin Tyr Glu Ser His Met Ala Phe Thr Met Pro Gly Met Tyr Arg Val 

500 505 510 

Val His Gly He Asp Val Phe Asp Pro Lys Phe Asn He Val Ser Pro 

515 520 525 

Gly Ala Asp Met Ser He Tyr Phe Pro Tyr Ser Glu Ser Gin Arg Arg 

530 535 540 

Leu Thr Ser Leu His Pro Glu He Glu Glu Leu Leu Tyr Ser Asp Val 
545 550 555 560 

Asp Asn Asp Glu His Ser Cys Leu Lys Asp Arg Asn Lys Pro He He 

565 570 575 

Phe Ser Met Ala Arg Leu Asp Arg Val Lys Asn Leu Thr Gly Leu Val 

580 585 590 

Glu Leu Tyr Gly Arg Asn Pro Arg Leu Gin Glu Leu Val Asn Leu Val 

595 600 605 

Val Val Cys Gly Asp His Gly Asn Pro Ser Lys Asp Lys Glu Glu Gin 

610 615 620 

Ala Glu Phe Lys Lys Met Phe Asp Leu He Glu Gin Tyr Asn Leu Asn 
625 630 635 640 

Gly His lie Arg Trp lie Ser Ala Gin Met Asn Arg Val Arg Asn Ala 

645 650 655 

Glu Leu Tyr Arg Tyr He Cys Asp Thr Lys Gly Ala Phe Val Gin Pro 

660 665 670 

Ala Phe Tyr Glu Ala Phe Gly Leu Thr Val He Glu Ala Met Thr Cys 

675 680 685 

Gly Leu Pro Thr Phe Ala Thr Ala Tyr Gly Gly Pro Ala Glu He He 

690 695 700 

Val Asn Gly Val Ser Gly Tyr His He Asp Pro Tyr Gin Gly Asp Lys 
705 710 715 720 

Ala Ser Ala Leu Leu Val Glu Phe Phe Glu Lys Cys Gin Gly Asp His 

725 730 735 

Ser His Trp Thr Lys He Ser Leu Gly Gly Leu Gin Arg He Glu Glu 

740 745 750 

Lys Tyr Thr Trp Lys Leu Tyr Ser Glu Arg Leu Met Thr Leu Thr Gly 

7 55 * 7 60 7 65 

Val Tyr Gly Phe Trp Lys Tyr Val Ser Asn Leu Glu Arg Arg Glu Thr 
770 775 780 
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Arg Arg Tyr Leu Glu Met Leu Tyr Ala Leu Lys Tyr Arg Thr Met Ala 
785 ~ ~ 790 795 800 

Ser Thr Val Pro Leu Ala Val Glu Gly Glu Pro Ser Ser Lys 
805 810 

<210> 77 
<211> 816 
<212> PRT 

<213> Festuca arundinacea 
<400> 77 

Met Gly Glu Ser Ala Gly Glu Arg Ala Leu Ser Arg Leu His Ser Val 

15 10 15 

Arg Glu Arg lie Gly Asp Ser Leu Ser Ala His Thr Asn Glu Leu Val 

20 25 30 

Ala Val Phe Ser Arg Leu Val Asn His Gly Lys Gly Met Leu Gin Pro 

35 40 45 

His Gin lie Thr Ala Glu Tyr Asn Ala Ala lie Pro Glu Ala Glu Arg 

50 55 60 

Glu Lys Leu Lys Asp Thr Ala Phe Glu Asp Leu Leu Arg Gly Ala Gin 
65 70 75 80 

Glu Ala lie Val He Pro Pro Trp Val Ala Leu Ala He Arg Pro Arg 

85 90 95 

Pro Gly Val Trp Glu Tyr Val Arg Val Asn Val Ser Glu Leu Gly Val 

100 105 HO 

Glu Glu Leu Ser Val Pro Glu Tyr Leu Gin Phe Lys Glu Gin Leu Val 

115 120 125 

Asn Glu Ser Thr Asp Asn Asn Phe Val Leu Glu Leu Asp Phe Gly Pro 

130 135 140 

Phe Asn Ala Ser Phe Pro Arg Pro Ser Leu Ser Lys Ser lie Gly Asn 
145 150 155 160 

Gly Val Gin Phe Leu Asn Arg His Leu Ser Ser Lys Leu Phe His Asp 

165 170 . 175 

Lys Glu Ser Met Tyr Pro Leu Leu Asn Phe Leu Arg Ala His Asn Tyr 

180 185 190 

Lys Gly Met Thr Met Met Leu Asn Asp Arg He Arg Ser Leu Ser Ala 

195 200 205 

Leu Gin Asp Ala Leu Arg Lys Ala Glu Lys His Leu Ser Gly Leu Pro 

210 ~ 215 220 

Ala Asp Thr Pro Tyr Ser Glu Phe His His Arg Phe Gin Glu Leu Gly 
225 230 235 240 

Leu Glu Lys Gly Trp Gly Asp Cys Thr Gin Arg Ala His Glu Thr He 

245 250 255 

His Leu Leu Leu Asp Leu Leu Glu Ala Pro Asp Pro Ser Thr Leu Glu 

260 265 270 

Lys Phe Leu Gly Thr He Pro Met Val Phe Asn Val Val He Leu Ser 

275 280 285 

Pro His Gly Tyr Phe Ala Gin Ala Asn Val Leu Gly Tyr Pro Asp Thr 

290 " " 295 300 

Gly Gly Gin Val Val Tyr He Leu Asp Gin Val Arg Ala Met Glu Asn 
305 310 315 320 

Glu Met Leu Leu Arg He Lys Gin Gin Gly Leu Asp He Thr Pro Lys 

325 330 335 

He Leu He Val Thr Arg Leu Leu Pro Asp Ala His Gly Thr Thr Cys 

340 345 350 

Gly Gin Arg Leu Glu Lys Val Leu Gly Thr Glu His Thr His He Leu 

355 360 365 

Arg Val Pro Phe Lys Thr Glu Asp Gly He Val Arg Lys Trp He Ser 

370 375 380 

Arg Phe Glu Val Trp Pro Tyr Leu Glu Ala Tyr Thr Asp Asp Val Ala 
385 390 395 400 

His Glu He Ala Gly Glu Leu Gin Ala Asn Pro Asp Leu He He Gly 

405 410 415 

Asn Tyr Ser Asp Gly Asn Leu Val Ala Cys Leu Leu Ala His Lys Leu 
420 425 430 
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Gly Val Thr His Cys Thr He Ala His Ala Leu Glu Lys Thr Lys Tyr 

435 440 445 

Pro Asn Ser Asp Leu Tyr Trp Lys Lys Phe Glu Asp His Tyr His Phe 

450 " 455 460 

Ser Cys Gin Phe Thr Ala Asp Leu lie Ala Met Asn His Ala Asp Phe 
465 470 475 480 

He He Thr Ser Thr Phe Gin Glu He Ala Gly Asn Lys Asp Thr Val 

485 490 495 

Gly Gin Tyr Glu Ser His Met Ala Phe Thr Met Pro Gly Leu Tyr Arg 

500 505 510 

Val Val His Gly He Asp Val Phe Asp Pro Lys Phe Asn He Val Ser 

515 52 0 525 

Pro Gly Ala Asp Met Thr He Tyr Phe Pro Tyr Thr Glu Gin Gin Lys 

530 535 540 

Arg Leu Thr Ser Leu His Ala Glu He Glu Glu Leu Leu Phe Ser Asp 
545 550 555 560 

Val Glu Asn Ser Glu His Lys Phe Val Leu Lys Asp Lys Asn Lys Pro 

- 565 570 575 

He He Phe Ser Met Ala Arg Leu Asp Arg Val Lys Asn Met Thr Gly 

580 585 590 

Leu Val Glu Leu Tyr Gly Arg Asn Pro Arg Leu Gin Glu Leu Val Asn 

595 " 600 605 

Leu Val Val Val Cys Gly Asp His Gly Lys Glu Ser Lys Asp Lys Glu 

610 615 620 

Glu Gin Ala Glu Phe Lys Arg Met Phe Asp Leu He Glu Gin Tyr Asn 
625 630 635 640 

Leu Ser Ser His He Arg Trp He Ser Ala Gin Met Asn Arg Val Arg 

645 650 655 

Asn Gly Glu Leu Tyr Arg Tyr He Cys Asp Met Lys Gly Ala Phe Val 

660 665 670 

Gin Pro Ala Phe Tyr Glu Ala Phe Gly Leu Thr Val He Glu Ala Met 

675 680 685 

Thr Cys Gly Leu Pro Thr Phe Ala Thr Ala Tyr Gly Gly Pro Ala Glu 

690 " 695 700 

He He Val Asn Gly Val Ser Gly Tyr His He Asp Pro Tyr Gin Asn 
705 710 715 720 

Asp Lys Ala Ser Ala Leu Leu Val Glu Phe Phe Glu Lys Cys Gin Glu 

725 730 735 

Asp Pro Ser His Trp Asn Lys He Ser Gin Gly Gly Leu Gin Arg He 

740 745 750 

Glu Glu Lys Tyr Thr Trp Lys Leu Tyr Ser Glu Arg Leu Met Thr Leu 

755 ~ 760 765 

Ser Gly Val Tyr Gly Phe Trp Lys Tyr Val Ser Asn Leu Asp Arg Arg 

770 775 780 

Glu Thr Arg Arg Tyr Leu Glu Met Leu Tyr Ala Leu Lys Tyr Arg Lys 
785 790 795 800 

Met Ala Thr Thr Val Pro Leu Ala He Glu Gly Glu Thr Thr Gly Lys 
805 810 815 

<210> 78 
<211> 478 
<212> PRT 

<213> Festuca arundinacea 



<400> 78 

Trp He He Leu Glu Pro Ala He 

1 5 
Lys Gly Cys Trp Ser Ala Ser Ala 
20 

Val He Met Tyr Thr Gly Gly Asp 

35 40 
He Ala Leu Pro Lys Asn Arg Ser 

50 55 
Lys Ala Cys Asn Asn Pro Val Leu 
65 70 



Glu Pro Asp Thr Pro Gly Asp He 

10 15 
Thr Val He Ser Gly Ser Gin Pro 
25 30 
Val Glu Asn His Gin Val Gin Asn 
45 

Asp Pro Tyr Leu He Glu Trp Thr 
60 

Gin Pro Val Gly Pro Gly Met Asn 
75 80 
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Pro Gly Glu Phe 

Leu Trp Arg lie 
100 

Leu Leu Tyr Lys 
115 

Pro Leu Tyr Ser 
130 

Phe Ala Val Leu 
145 

lie Pro Lys Gly 

Asp Lys Tyr Met 
180 

Pro Asp Thr lie 
195 

Gly Asn Tyr Tyr 
210 

Arg lie lie Trp 

225 

Val Ala Lys Gly 

Leu Asp Arg Asp 
260 

Glu Ser Leu Arg 
275 

Lys Gly Asp Leu 
290 

Val Glu lie Asp 
305 

Asp Pro Ser Trp 

Ala Ser Val His 
340 

Thr Gly Asp Met 
355 

Ser Gin Lys Glu 
370 

Ser Leu Arg Gin 
385 

Phe Asp Leu Glu 

Arg Ser Ala Val 
420 

Ala Arg Val Tyr 
435 

Tyr Ala Phe Asn 
450 

Ala Trp Ser Met 
465 



Arg Asp Pro Thr 
85 

Ser He Gly Ala 

Ser Glu Asp Phe 
120 

Ser Ser Ala Ser 
135 

Pro Gly Ser Asn 
150 

Ala Lys His Val 
165 

He Gly Val Tyr 

Leu Asp Asp Arg 
200 

Ala Ser Lys Ser 
215 

Gly Trp Thr Asn 
230 

Trp Ala Gly He 
245 

Gly Lys Gin Leu 

Arg Asn Glu He 
280 

Tyr Glu He Lys 
295 

Phe Glu Leu Thr 
310 

Leu Leu Asp Pro 
325 

Gly Gly He Gly 

Glu Glu His Thr 
360 

Tyr Met lie Leu 
375 

Gly Leu Tyr Ala 
390 

Lys Glu Arg Lys 
405 

Glu Ser Phe Gly 

Pro Val Ala He 
440 

Asn Gly Ser Thr 
455 

Met Thr Ala Gin 
470 



Thr Gly Trp He 
90 

Glu Val Asn Gly 
105 

Leu Asn Trp Ser 

Thr Met Trp Glu 
140 

Gly Gly Leu Asp 
155 

Leu Lys Val Ser 
170 

Asp Leu Glu His 
185 

Trp Leu Leu Pro 

Phe Phe Asp Ser 
220 

Glu Ser Asp Ser 
235 

Tyr Ala He Pro 
250 

Leu Gin Trp Pro 
265 

Asn Tyr Gin Gly 

Gly Val Asp Thr 
300 

Ser He Asp Asp 
315 

Glu Lys His Cys 
330 

Pro Phe Gly Leu 
345 

Val Val His Phe 

Met Cys Ser Asp 
380 

Pro Ala Tyr Gly 
395 

He Ser Leu Arg 
410 

Gly Gly Gly Arg 
425 

Val Asp Asp Gly 

Thr Val Arg Val 
460 

Val Asn Leu Lys 
475 



Gly Pro Asp Gly 
95 

Tyr Ser Ala Ala 
110 

Arg Val Asp His 

125 

Cys Leu Asp Phe 

Leu Ser Ala Ala 
160 

Val Asp Gin Cys 
175 

Asp Ala Phe Val 
190 

Arg He Asp Tyr 
205 

Lys Asn Arg Arg 

Ser Ser Asp Asp 
240 

Arg Thr He Trp 
255 

Val Glu Glu He 
270 

Leu Asp Leu Glu 
285 

Leu Gin Ala Asp 

Ala Asp Ser Phe 
320 

Arg Glu Ala Gly 
335 

Val He Leu Ala 
350 

Arg Val Tyr Lys 
365 

He Arg Arg Ser 

Gly Phe Phe Glu 
400 

Thr Leu He Asp 
415 

Val Cys lie He 
430 

Ser Ala His Met 
445 

Pro Gin He Arg 
Lys Gly 



<210> 79 
<211> 583 
<212> PRT 

<213> Lolium perenne 



<400> 79 

Met Gly Asn Pro Lys Trp Val Leu 

1 " 5 
Leu Gin Leu Ala Ser Ala Ser His 
20 

Ser Ala Ala Ser Pro Ser Val Pro 

35 40 
Arg Thr Gly Tyr His Phe Gin Pro 
50 55 



Ala Pro Trp Ala Val Leu Leu Leu 

10 *" 15 
His Ala Arg Leu Ser Leu Glu Thr 
25 30 
Ala Ser He Val Ser Pro Leu Leu 
45 

Pro Met Asn Trp He Asn Asp Pro 
60 
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Asn Gly Pro Leu Tyr Tyr Lys Gly Trp Tyr His Leu Phe Tyr Gin Tyr 
65 70 75 80 

Asn Pro Lys Gly Ala Val Trp Gly Asn He He Trp Ala His Ser Val 

85 90 95 

Ser Arg Asp Leu He Asn Trp He Ala Leu Glu Pro Ala He Ser Pro 

100 105 HO 

Thr He Pro Thr Asp Gin Tyr Gly Val Trp Ser Gly Ser Thr Thr He 

115 120 125 

Leu His Asp Gly Thr Pro Ala He Leu Tyr Thr Gly He Asp Arg Pro 

130 135 140 

Ser Val Asn Tyr Gin He Gin Asn He Ala Leu Pro Lys Asn Ala Ser 
145 150 155 160 

Asp Pro Leu Leu Arg Glu Trp Tyr Lys Pro Gly Tyr Asn Pro He Ala 

165 170 175 

Val Pro Val Glu Gly He Asn Ala Thr Gin Phe Arg Asp Pro Thr Thr 

180 185 190 

Ala Trp Phe Ala Gly Arg His Trp Arg Met Leu Val Gly Gly Leu Arg 

195 200 205 

Pro Gly Thr Leu Arg Gly Glu Ala He Leu Tyr Arg Ser Arg Asp Phe 

210 215 220 

Lys His Trp Val Arg Ala Lys His Pro Leu His Ser Ala Leu Thr Gly 
225 ' 230 235 240 

Met Trp Glu Cys Pro Asp Phe Phe Pro Val Gly Lys Ala Gly Val Glu 

245 250 255 

Lys Gly Leu Asp Thr Ser Glu Tyr Gly Ala Ala Ala Gly Val Glu Lys 

260 265 270 

His Val Leu Lys Asn Ser Leu Asp Leu Thr Arg Tyr Asp Tyr Tyr Thr 

275 280 285 

He Gly Thr Tyr Asp Asn Val Lys Glu Arg Tyr Val Pro Asp Asn Pro , 

290 295 300 

Thr Gly Asp Val Tyr Gin Arg Leu Gin Tyr Asp Tyr Gly Asn Phe Tyr 
305 ^ 310 . 315 320 

Ala Ser Lys Thr Phe Phe Asp Pro Val Lys Gin Arg Arg He Leu Leu 

325 330 335 

Gly Trp Ala Asn Glu Ser Asp Ser Val Ala His Asp Lys Ala Lys Gly 

340 345 350 

Trp Ala Gly He Gin Ala He Pro Arg Lys He Trp Leu Asp Pro Ser 

355 360 365 

Gly Lys Gin Leu Val Gin Trp Pro Val Glu Glu Leu Glu Lys Leu Arg 

370 375 380 

Gly Lys Pro Val Asn Val Gly Asp Lys Val Val Lys Pro Gly Gin His 
385 390 395 400 

Phe Glu Val Thr Gly Leu Gin Ser Tyr Gin Ser Asp Val Glu Val Ser 

405 410 415 

Phe Glu Val Ser Ser Leu Asp Lys Ala Glu Pro Phe Asp Pro Ala Tyr 

420 425 430 

Ser Asn Asp Ala Gin Lys Leu Cys Gly He Lys Gly Ala Asp Val Lys 

435 440 445 

Gly Gly Val Gly Pro Phe Gly Leu Trp Val Leu Ser Ser Ala Asp Leu 

450 455 460 

Ala Glu Lys Thr Ala Val Phe Phe Arg Val Phe Lys Asp Gly Tyr Gly 
465 470 475 480 

Lys Pro He Val Leu Met Cys Ser Asp Pro Thr Lys Ser Ser Leu Thr 

485 490 495 

Pro Asp Leu Tyr Lys Pro Thr Phe Ala Gly Phe Val Asp Thr Asp He 

500 505 510 

Ser Ser Gly Lys He Ser Leu Arg Ser Leu He Asp Arg Ser Val Val 

515 520 525 

Glu Ser Phe Gly Ala Gly Gly Lys Thr Cys He Leu Ser Arg Val Tyr 

530 535 540 

Pro Ser Met Ala Leu Gly Lys Asp Ala His Leu His Val Phe Asn Asn 
545 550 555 560 

Gly Glu Thr Asp He Lys Val Ser Lys Leu Thr Ala Trp Glu Met Lys 

565 570 575 

Arg Pro Leu Met Asn Gly Ala 
580 
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<210> 80 
<211> 390 
<212> PRT 

<213> Lolium perenne 
<400> 80 

Gly Val Gly Ser Leu Leu Val Tyr Arg Ser Ala Asp Phe Leu Arg Trp 

15 10 15 

Gin Arg Asn Ala Ala Pro Leu His Ala Ser Ser Arg Asp Val Pro Val 

20 25 30 

Leu Glu Cys Pro Asp Leu Phe Pro Val Ala Ala Ala Ala Gin Gly Ala 

35 40 45 

Thr Glu Gly Leu Glu Thr Ser Ala Pro Ser Gly Ala Gly Val Arg His 

50 55 60 

Val Leu Lys Leu Thr Asp Phe Ala Lys Glu Asp His Tyr Met Val Gly 
65 70 75 80 

Phe Tyr Asp Asp Val Ala Asp Thr Phe Val Pro Ala Glu Pro Glu Arg 

8 5 90 95 

Gly Asp Asp Pro Asp Asn Trp Arg Arg Leu Asp His Gly His Leu Tyr 

100 105 110 

Ala Ser Lys Ser Phe Tyr Asp Ala Arg Asn Lys Arg Arg lie Leu Trp 

115 120 125 

Ala Trp Val Asp Glu Thr Asp Gly Gly Gly Val Ala Arg Gly Trp Ala 

130 135 140 

Gly lie Gin Ala Phe Pro Arg Ala Met Trp Leu Asp Ala Asp Gly Lys 
145 150 155 160 

Arg Leu Val Gin Trp Pro Val Glu Glu He Glu Thr Leu Arg Arg Lys 

165 170 175 

Arg Val Gly Leu Arg Trp Ala Thr Asp Val Glu Ala Gly Gly Arg Lys 

180 185 190 

Glu He Ala Gly lie Val Ser Ser Gin Ala Asp Val Glu Val Val Phe 

195 200 205 

Glu He Pro Asn Leu Glu Glu Ala Glu Thr Leu Asp Pro Glu Trp Val 

210 215 ' 220 

Leu Asp Pro Lys Gly Leu Cys Ala Ala Lys Gly Ala Ser Val His Gly 
225 * 230 235 240 

Gly Val Gly Pro Phe Gly Leu Leu Val Leu Ala Ser Gly Asp Leu Glu 

245 " 250 255 

Glu His Thr Ala Val Phe Phe Arg Val Phe Lys His Asp Gly Lys Tyr 

260 265 270 

Lys Val Leu Met Cys Thr Asp Leu Thr Lys Ser Ser Thr Lys Ala Gly 

275 280 285 

Ala His Lys Pro Ser Tyr Gly Ala Phe Leu Asp Val Asp Val Glu Lys 

290 295 300 

Asp Lys Phe He Ser Leu Arg Thr Leu He Asp His Thr Val Val Glu 
305 310 315 320 

Ser Phe Gly Asp Gly Gly Arg Thr Cys Met Thr Ala Arg Val Tyr Pro 

325 330 335 

Glu His Ala Ala Met Gly Ser Thr His Leu Tyr Val Phe Asn Asn Gly 

340 345 350 

Thr Gly Ala Val Lys Val Ser Lys Leu Glu Ala Trp Glu Leu Ala Thr 

355 360 365 

Ala Ala Val Asn Gly Gly Ser Leu Ala Pro Val Val Val Lys Ala Ser 

370 375 380 

Asp Pro Lys Glu Ala Leu 
385 390 

<210> 81 
<211> 597 
<212> PRT 

<213> Festuca arundinacea 
<400> 81 

Met Ala Gly Leu Arg Leu Ala Ala Cys Ala Ala Val Ala Val Leu Leu 
15 10 15 
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Cys Leu Leu Leu Ser Ser Ser Ala Ala Leu Arg Trp Leu Ser Asp Pro 

20 25 30 

Ala Pro Glu Ser Ala Ala Ala Gly Val Ser His Asp Ser Tyr Arg Thr 

35 40 45 

Ala Tyr His Phe Gin Pro Thr Glu Asn Trp Gin Asn Asp Pro Asn Gly 

50 55 60 

Pro Met Tyr Tyr Lys Gly Val Tyr His Phe Phe Tyr Gin Tyr Asn Pro 
65 , 70 75 80 

Tyr Arg Ala Thr Trp Gly Asn Gly Asn Leu Ser Trp Gly His Ser Val 

85 90 95 

Ser Val Asp Leu Val Asn Trp Ser Ala Leu Glu Asn Ala Met Asp Pro 

100 105 HO 

Asp Ser Ser Phe Asp He Asn Gly Cys Trp Ser Gly Ser Ala Thr He 

115 120 125 

Leu Pro Asp Gly Thr Pro Val Phe Leu Tyr Thr Gly He Asp Ala Asp 

130 135 140 

Asn Asn Gin Val Gin Asn Val Ala Phe Pro Lys Asn Ala Ser Asp Pro 
145 150 155 160 

Leu Leu Arg Glu Trp Val Lys Pro Ser Tyr Asn Pro Val He Ala Leu 

165 170 175 

Pro Asp Asp Val Val His Asp Asn Phe Arg Asp Pro Ser Thr Ala Trp 

180 185 190 

Leu Gly Arg Asp Gly Leu Trp Arg Val Ala Val Ser Ala Gly Leu Lys 

195 200 205 

Asp Gly Thr Gly Thr Thr Leu Val Tyr Arg Ser Lys Asp Phe Arg Gin 

210 " 215 220 

Trp Glu Arg Asn Ala Glu Pro Leu Tyr Ser Ser Ser Asp Ala Gly Met 
225 230 235 240 

Val Glu Cys Pro Asp Leu Phe Pro Leu Ala Glu Pro Gly Asp Gin His 

245 250 255 

Gly Leu Asp Tyr Thr Pro Ser Asn Gly Ala Ala Val Ser Tyr Val Leu 

260 265 270 

Lys Gin Ser Val Met Asp Thr Leu Ser Asp Tyr Tyr Val Leu Gly Arg 

275 280 285 

Tyr Asp Asp Ala Ala Asp Thr Phe Ser Pro Val Glu Ala Asp Asn Asp 

290 295 300 

Cys Arg Thr Trp Gin Arg Phe Asp Tyr Gly His Val Tyr Ala Ser Lys 
305 310 315 320 

Ser Phe Tyr Asp Ala Gly Lys Lys Arg Arg Val Leu Trp Ser Trp Ala 

325 330 335 

Asri Glu Ser Asp Pro Glu Ala Asp Tyr Leu Ala Arg Gly Trp Ala Gly 

340 345 350 

Val Gin Ala Val Pro Arg Arg He Trp Leu Asp Ser Lys Gly Lys Gin 

355 360 365 

Leu Leu Gin Trp Pro He Glu Glu He Glu Thr Leu Arg Lys Thr Arg 

370 ' 375 380 

Val Gly Leu Leu Gly Ala Glu Met Asn Ala Gly Gly Met Asn Glu He 
385 390 395 400 

He Gly Val Ala Gly Ala Gin Ala Asp Val Glu Val Val Phe Glu Val 

405 410 415 

Pro Ser Leu Glu Gly Ala Glu Asn Leu Asp Pro Asn Gin Leu Leu Asp 

420 425 430 

Pro Gin Arg Leu Cys Gly Glu Lys Gly Ala Ser Val Leu Gly Gly Val 

435 440 445 

Gly Pro Phe Gly Leu Leu Val Leu Ala Ser Gly Asp Leu Gin Glu His 

450 455 460 

Thr Ser Val Phe Phe Arg Val Phe Arg His Glu Gly Lys Tyr Lys Val 
465 470 475 480 

Leu Met Cys Thr Asp Leu Arg Arg Ser Thr Thr Arg Ala Asp Val Tyr 

485 490 495 

Lys Pro Pro Tyr Gly Gly Phe Val Asp He Asp He Glu Lys Glu Arg 

500 505 510 

Ser He Ser Leu Arg Thr Leu Val Asp His Ser Val Val Glu Ser Tyr 

515 520 525 

Gly Gly Gly Gly Arg Thr Val He Thr Ala Arg Val Tyr Pro Glu His 
530 535 540 
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Ala Ala Thr Thr Asn Ser Arg Leu Phe Met Phe Asn Asn Gly Thr Gly 
545 550 555 560 

Ala Val Lys Val Ser Lys Leu Asp Ala Trp Glu Leu Ala Pro Ala Lys 

565 570 575 

Val Asn Val Pro Gly Asp Gly Leu lie Thr Ala Gly Ser Ser Met His 

580 585 590 

Leu Arg Glu Ala Tyr 
595 

<210> 82 
<211> 399 
<212> PRT 

<213> Festuca arundinacea 
<400> 82 

Leu Asn Ser Thr Glu Phe Arg Asp Pro Thr Thr Gly Trp lie Gly Pro 

15 10 15 

Asp Gly Leu Trp Arg lie Ala lie Gly Ala Glu Leu Asn Gly Tyr Gly 

2 0 25 30 

Ala Ala Leu Leu Tyr Lys Ser Glu Asp Phe Leu Asn Trp Thr Arg Val 

35 40 45 

Asp His Pro Leu Tyr Ser Asp Asn Ala Pro Ser Met Trp Glu Cys Pro 

50 55 60 

Asp Phe Phe Ala Val Leu Pro Gly Asn Asn Gly Gly Leu Asp Leu Ser 
65 70 75 80 

Ala Ala lie Pro Lys Gly Ala Lys His Val Leu Lys Met Ser Val Asp 

85 " 90 95 

Tyr Ser Asp Lys Tyr Met He Gly Val Tyr Asp Leu Lys Arg Asp Ala 

100 105 HO 

Phe Val Pro Asp Val Val Leu Asp Asp Arg Arg Leu Trp Leu Arg He 

115 120 125 

Asp Tyr Gly Thr Phe Tyr Ala Ser Lys Ser Phe Phe Asp Ser Lys Arg 

130 "* 135 140 

Gly Arg Arg Val He Trp Gly Trp Ser Asn Glu Thr Asp Ser Val Ser 
145 ~ 150 155 160 

Asp Asp Gly Ala Lys Gly Trp Ala Gly lie His Ala He Pro Arg Ser 

165 170 175 

He Trp Leu Asp Ser Asp Gly Lys Gin Leu Leu Gin Trp Pro He Asp 

180 185 190 

Glu He Glu Ser Leu Arg Arg Asp Glu He Asn His Gin Gly Leu Glu 

195 200 205 

Leu Lys Asn Gly Asp Leu Phe Glu He Lys Gly He Asp Thr Leu Gin 

210 215 220 

Ala Asp He Glu Val Asp Phe Glu Leu Thr Ser He Asp Ser Ala Asp 
225 230 235 240 

Pro Phe Asp Pro Ser Trp Leu Leu Asp Val Glu Arg His Cys Arg Glu 

245 250 255 

Ala Gly Ala Ser Val Gin Gly Gly He Gly Pro Phe Gly Leu Val Val 

260 265 270 

Leu Ala Ser Asp Asn Met Glu Glu His He Ala Val His Phe Arg Val 

275 280 285 

Tyr Lys Ser Gin Lys Ser His Met He Leu Met Cys Ser Asp Leu Arg 

290 295 300 

Arg Ser Ser Leu Arg Ser Gly Leu Tyr Thr Pro Ala Tyr Gly Gly Phe 
305 310 315 320 

Phe Glu Phe Asp Leu Glu Lys Glu Arg Lys He Ser Leu Arg Thr Leu 

325 330 335 

He Asp Arg Ser Ala Val Glu Ser Phe Gly Gly Gly Gly Arg Val Cys 

340 345 350 

He Thr Ala Arg He Tyr Pro Val Ala Leu Val Asp Gly Arg Val His 

355 360 365 

Met Tyr Ala Phe Asn Asn Gly Ser Thr Thr Val Arg Val Pro Gin Leu 

370 375 380 

Gly Ala Trp Ser Met Met Thr Ala Gin Val Asn Val Asn Lys Gly 
385 390 395 
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<210> 83 
<211> 583 
<212> PRT 

<213> Festuca arundinacea 



<400> 83 
Met Gly Asn Pro 
1 

Phe Leu Leu Gin 

20 

Glu Thr Glu Ala 
35 

Leu Leu Arg Thr 
50 

Asp Pro Asn Gly 
65 

Gin Tyr Asn Pro 

Ser Val Ser Arg 
100 

Thr Pro Ser lie 
115 

Thr lie Leu His 
130 

Arg Pro Ser lie 
145 

Ala Ser Asp Pro 

lie Ala Val Pro 
180 

Thr Thr Ala Trp 
195 

Leu Arg Pro Gly 
210 

Asp Phe Lys Asn 
225 

Thr Gly Met Trp 

Val Glu Lys Gly 
260 

His Val Leu Lys 
275 

Val Gly Thr Tyr 
290 

Thr Gly Asp Val 
305 

Ala Ser Lys Thr 

Gly Trp Ala Asn 
340 

Trp Ala Gly He 
355 

Gly Lys Gin Leu 
370 

Gly Lys Pro Val 
385 

Phe Glu Val Thr 

Phe Glu Val Ser 
420 

Ser Asn Asp Ala 
435 

Gly Gly Val Gly 
450 

Ala Glu Lys Thr 
465 



Lys Trp He Phe 
5 

Leu Ala Cys Ala 

Ala Ser Pro Ser 
40 

Gly Tyr His Phe 
55 

Pro Leu Tyr Tyr 
70 

Lys Gly Ala Val 
85 

Asp Leu He Asn 

Pro Thr Asp Lys 
120 

Asp Gly Thr Pro 
135 

Asn Tyr Gin He 
150 

Leu Leu Arg Glu 
165 

Val Ala Gly Met 

Phe Ala Gly Arg 
200 

Thr Leu Arg Gly 
215 

Trp Thr Arg Ala 
230 

Glu Cys Pro Asp 
245 

Leu Asp Thr Ser 

Asn Ser Leu Asp 
280 

Asp Asn Val Lys 
295 

Tyr Arg Arg Leu 
310 

Phe Phe Asp Pro 
325 

Glu Ser Asp Ser 

Gin Ala He Pro 
360 

Val Gin Trp Pro 
375 

Thr Val Gly Asp 
390 

Gly Leu Gin Ser 
405 

Ser Leu Asp Lys 

Gin Lys Leu Cys 
440 

Pro Phe Gly Leu 
455 

Ala Val Phe Phe 
470 



Ala Pro Trp Ala 
10 

Ser His His Thr 
25 

Val Pro Ala Ser 

Gin Pro Pro Met 
60 

Lys Gly Trp Tyr 
75 

Trp Gly Asn He 
90 

Trp He Ala Leu 
105 

Tyr Gly Val Trp 

Ala He Leu Tyr 
140 

Gin Asn He Ala 
155 

Trp Tyr Lys Pro 
170 

Asn Ala Thr Gin 
185 

His Trp Arg Met 

Glu Ala He Leu 

220 

His His Pro Leu 
235 

Phe Phe Pro Val 
250 

Glu His Gly Glu 
265 

Leu Thr Arg Tyr 

Glu Arg Tyr Val 
300 

Gin Tyr Asp Tyr 
315 

Val Lys Gin Arg 
330 

Val Ala His Asp 
345 

Arg Lys He Trp 

Val Glu Glu Leu 
380 

Lys Val Val Lys 
395 

Tyr Gin Ser Asp 
410 

Ala Glu Pro Phe 
425 

Gly He Lys Gly 

Val Val Leu Ala 
460 

Arg Val Phe Lys 
475 



Val Leu Leu Leu 
15 

Arg Arg Ser Leu 
30 

He Val Ser Pro 
45 

Asn Trp He Asn 

His Leu Phe Tyr 
80 

He Trp Ala His 
95 

Glu Pro Ala He 
110 

Ser Gly Ser Thr 
125 

Thr Gly He Asp 

Leu Pro Lys Asn 
160 

Gly Tyr Asn Pro 
175 

Phe Arg Asp Pro 
190 

Leu Val Gly Gly 
205 

Tyr Arg Ser Leu 

His Ser Ala Leu 
240 

Gly Glu Ala Gly 
255 

Gly Val Glu Lys 
270 

Asp Tyr Tyr Thr 
285 

Pro Asp Asn Pro 

Gly Asn Phe Tyr 
320 

Arg lie Leu Leu 
335 

Lys Ala Lys Gly 
350 

Leu Asp Pro Ser 
365 

Glu Lys Leu Arg 

Pro Gly Gin His 
400 

Val Glu Val Ser 
415 

Asp Pro Ala Tyr 
430 

Ala Asp Ala Asn 
445 

Ser Ala Asp Leu 

Asp Gly Tyr Gly 
480 
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Lys 


Pro 


lie 


Val 


Leu Met Cys 


Ser 


Asp 


Pro 


Thr 


Lys 


Ser 


Ser 


Leu 


Thr 








485 






490 










495 




Pro 


Asp 


Leu 


Tyr 


Lys Pro Thr 


Phe 


Ala 


Gly 


Phe 


Val 


Asp 


Thr 


Asp 


lie 






500 






505 










510 






Ser 


Ser 


Gly 


Lys 


lie Ser Leu 


Arg 


Ser 


Leu 


lie 


Asp 


Arg 


Ser 


Val 


Val 






515 




520 










525 








Glu 


Ser 


Phe 


Gly Ala Gly Gly 


L y s 


Thr 


Cys 


lie 


Leu 


Ser 


Arg 


Val 


Tyr 




530 






535 










540 










Pro 


Ser 


Met 


Ala 


Leu Gly Lys 


Asn 


Ala 


His 


Leu 


His 


Val 


Phe 


Asn 


Asn 


545 








550 








555 










560 


Gly 


Glu 


Thr 


Asp 


lie Lys Val 


Ser 


Lys 


Leu 


Thr 


Val 


Trp 


Glu 


Met 


Lys 








565 






570 










575 




Arg 


Pro 


Leu 


Met 


Asn Gly Ala 





















580 



<210> 84 
<211> 346 
<212> PRT 

<213> Lolium perenne 



<400> 84 






Met 


Tyr 


Tyr 


Asn 


Glv 


1 








5 


Gly 


Ser 


Leu 


Tro 


Gly 








20 




Leu 


lie 


Asn 




He 






35 






Ser 


Asp 


He 


Asn 


Glv 




50 








Asp 


Gin 


Pro 


lie 


He 


65 










Leu 


Gin 


Asn 


He 


Val 










85 


Glu 


Trp 


Thr 


Lys 


Ala 








100 




Gly 


Leu 


Asn 


Ala 


Ser 






115 






Pro 


Asp 


Gly 


Leu 


Trp 




130 








Gly Ala 


Ala 


Leu 


Leu 


145 










Val 


Asp 


His 


Pro 


Leu 










165 


Pro 


Asp 


Phe 


Phe 


Ala 








180 




Ser 


Ala 


Glu 


He 


Pro 






195 






Asp 


Ser 


Cys 


Asp 


Lys 




210 








Thr 


Phe 


Met 


Pro 


Asp 


225 










lie 


Asp 


His 


Gly 


Asn 










245 


Lys 


Gly Arg 


Arg 


He 








260 




Ser 


Asp 


Asp 


Val 


Ala 






275 






Thr 


lie 


Trp 


Leu 


Asp 




290 








Glu 


Glu 


He 


Glu 


Ser 


305 










Glu 


Leu 


Lys 


Lys 


Gly 










325 


Gin 


Val 


Val 


His 


Val 



340 



He Tyr His Glu Phe Tyr 
10 

Asn He He Trp Gly His 
25 

Pro Val Glu Pro Ala He 
40 

Cys Trp Thr Gly Ser Ala 
55 

He Tyr Thr Gly Ala Asp 
70 75 
Leu Pro Lys Asn Lys Ser 
90 

Gly Asn Asn Pro Val He 
105 

Gin Phe Arg Asp Pro Thr 
120 

Arg He Ala Val Gly Ala 
135 

Tyr Lys Ser Gin Asp Phe 
150 155 
Tyr Ser Ser Asn Ala Ser 
17 0 

Val Leu Pro Gly Asn Ser 
185 

Asn Gly Ala Lys His Val 
200 

Tyr Met He Gly Val Tyr 
215 

Ser Val Leu Asp Asp Arg 
230 235 
Phe Tyr Ala Ser Lys Ser 
250 

He Trp Gly Trp Thr Asn 
265 

Lys Gly Trp Ala Gly He 
280 

Ser Tyr Gly Lys Gin Leu 
295 

Leu Arg Arg Asn Glu He 
310 ~ 315 

Asp Leu Phe Glu He Lys 
330 

Phe Leu Gly Lys Leu 
345 



Gin Tyr Asn Pro Asn 
15 

Ser Val Ser Thr Asp 
30 

Glu Arg Asp He Pro 
45 

Thr He He Ser Gly 
60 

Lys Glu Asn Arg Gin 
80 

Asp Pro Tyr Leu Arg 
95 

Gin Pro Val Gly Pro 
110 

Thr Gly Trp He Gly 
125 

Glu Leu Asn Gly Tyr 
140 

Leu Asn Trp Thr Arg 
160 

Ser Met Trp Glu Cys 
175 

Gly Gly Leu Asp Leu 
190 

Leu Lys Met Ser Leu 
205 

Asp Leu Lys Ser Asp 
220 

Arg Leu Trp Ser Arg 
240 

Phe Phe Asp Ser Lys 
255 

Glu Thr Asp Ser Ser 
270 

His Ala He Pro Arg 
285 

Leu Gin Trp Pro He 
300 

Ser His Gin Gly Leu 
320 

Gly Thr Asp Thr Ser 
335 
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<210> 85 
<211> 581 
<212> PRT 
<213> Festuca 



arundinacea 



<400> 85 

Met Ala Gly Leu Arg Leu Ala Ala Val Ala Phe His Leu Cys Leu Leu 

15 10 15 

Leu Ser Pro Ser Ser Ser Leu Arg Arg Leu Tyr His Glu Asp Asp Glu 

20 25 30 

Ala Glu Ser Thr Pro Gly His Gly Gly Ser Arg Thr Ala Tyr His Phe 

35 40 45 

Gin Pro Ala Lys Asn Trp Gin Asn Asp Pro Asn Gly Pro Met Tyr His 

50 55 60 

Asn Gly Leu Tyr His Leu Phe Tyr Gin Tyr Asn Pro Arg Gly Ala Thr 
65 70 75 80 

Trp Gly Asn Gly Asn Leu Ser Trp Gly His Ser Val Ser Val Asp Leu 

85 90 95 

Val Asn Trp Ala Ala Leu Asp Thr Ala Leu Asp Pro Asp Ser Pro Phe 

100 105 110 

Asp Ala Asn Gly Cys Trp Ser Gly Ser Ala Thr He Leu Pro Asp Gly 

115 ' 12 0 125 

Gin Pro Ala He Leu Tyr Thr Gly He Asp Ala Ala Gly Asn Gin Val 

130 135 140 

Gin Asn Val Ala Phe Pro Lys Lys Ala Ser Asp Pro Leu Leu Arg Glu 
145 150 155 160 

Trp Val Lys Pro Asp Tyr Asn Pro Val He Pro Leu Pro Lys Asp Val 

165 17 0 175 

Val His Asp Ser Phe Arg Asp Pro Ser Thr Ala Trp Arg Gly Arg Asp 

180 185 190 

Gly Leu Trp Arg Val Ala He Ala Ala Lys Val Asn Val Thr Val Thr 

195 200 205 

Val Gly Ser Thr Leu He Tyr Arg Ser Lys Asp Phe Arg Arg Trp Glu 

210 215 220 

Arg Asn Ala Ala Pro Leu Tyr Glu Ser Leu Ala Ala Gly Met Val Glu 
225 230 235 240 

Cys Pro Asp Leu Phe Pro Val Ala Lys Pro Gly Ala Gin Asn Gly Leu 

245 250 255 

Asp Tyr Ala Pro Ser Ser Arg Ala Ala Arg His Val Leu Lys Leu Ser 

260 265 270 

Val Val Ala Thr Leu Gin Asp Tyr Tyr Val Val Gly Leu Tyr Asp Asp 

275 280 285 

Thr Ala Asp Thr Phe Asn Ala Ala Ala Gly Ala Asp Asn Asp Trp Arg 

290 295 300 

Thr Trp Arg Arg He Asp Tyr Gly His Val Tyr Ala Ser Lys Ser Phe 
305 310 315 320 

Phe Asp Ala Arg Lys Asn Arg Arg Val Leu Trp Cys Trp Ala Asn Glu 

325 330 335 

Ser Asp Thr Glu Ala Asp Tyr He Ala Arg Gly Trp Ser Gly Val Gin 

340 345 350 

Thr Val Pro Arg Lys He Trp Leu Asp He Asp Gly Lys Gin Leu Leu 

355 360 365 

Gin Trp Pro He Lys Glu He Glu Thr Leu Arg Lys Lys Arg Val Gly 

370 375 380 

Leu Leu Gly Thr Glu Met Asn Ser Gly Gly Leu Asn Glu He He Gly 
385 390 395 400 

Val Ala Gly Ser Gin Ala Asp Val Glu Val Val Phe Lys He Pro Thr 

405 410 415 

Leu Glu Gly Ala Glu Asn He Glu Pro Asn Glu Leu Leu Asp Pro Gin 

420 425 430 

Lys Leu Cys Gly Asn Asn Gly Ala Ser Met .Arg Gly Ser He Gly Pro 

435 440 445 

Phe Gly Leu Leu Leu Leu Ala Ser Gly Asp Leu Leu Glu His Thr Ser 

450 455 460 

Val Phe Phe Arg Val Phe Lys His Gly Ala Lys Tyr Lys Val Leu Met 
465 470 ^ 475 480 
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Cys 


Thr 


Asp 


Leu 


Thr 


Arg 


Ser 


Thr 


Thr 


Arg 


Ser 


Asp 


Val 


Tyr 


Lys 


Pro 








485 










490 










495 




Ser 


Tyr 


Gly 


Gly Phe Val Asp 


Met 


Asp 


He 


Asp 


Lys 


Thr 


Lys 


Ser 


He 








500 










505 










510 






Ser 


Leu 


Arg 
515 


Thr 


Leu 


He 


Asp 


His 
520 


Ser 


Val 


Val 


Glu 


Ser 
525 


Phe 


Gly 


Gly 


Gly 


Gly 


Arg 


Thr 


Cys 


He 


Thr 


Ala 


Arg 


Val 


Tyr 


Pro 


Glu 


His 


Ala 


Glu 


530 










535 










540 










Met 


Ser 


Asn 


Ser 


His 


He 


Tyr 


Met 


Phe Asn Asn Gly Thr Gly Ala 


Val 


545 










550 










555 










560 


Lys 


Val 


Ala 


Lys 


Leu 


Glu 


Ala 


Trp 


Glu 


Leu 


Ala 


Thr 


Ala 


Asn 


Val 


Asn 






565 










570 










575 




Val 


Ala 


Gly 


His 


Gly 

























580 



<210> 86 
<211> 588 
<212> PRT 

<213> Lolium perenne 



<400> 86 



Met 


Gly Val Arg 


Leu Gly Arg 


Val 


Ala 


Trp Ala 


Cys 


Pro 


Ala 


Val 


Leu 


1 








5 










10 










15 




Val 


Leu 


Leu 


Leu 


Gin 


Leu 


Ala 


Gly Ala 


Ser 


His 


Val 


Val 


Tyr 


Glu 


Thr 








20 










25 










30 






Ser 


Leu 


Leu 
35 


Glu 


Thr 


Glu 


Ala 


Ala 
40 


Ala 


Ala 


Thr 


Val 


Pro 
45 


Ala 


Ser 


He 


Phe 


Glu 


Leu 


Ser 


Thr Gly Tyr 


His 


Phe 


Arg 


Pro 


Gin 


Lys 


Asn 


Trp 


He 




50 










55 










60 










Asn 


Asp 


Pro 


Asn 


Ala 


Pro 


Leu 


Tyr 


Tyr 


Lys 


Gly 


Trp 


Tyr 


His 


Leu 


Phe 


65 








70 










75 










80 


Phe 


Gin 


Tyr 


Asn 


Pro 


Lys 


Gly Ala 


Val 


Trp 


Gly Asn 


He 


Val 


Trp 


Ala 








85 










90 










95 




His 


Ser 


Val 


Ser 


Arg Asp 


Leu 


He 


Asn 


Trp 


Val 


Ala 


Leu 


Glu 


Thr 


Ala 








100 










105 










110 






Leu 


Ala 


Pro 


Ser 


He 


Asp 


Ala 


Asp 


Lys 


Tyr Gly 


Cys 


Trp 


Ser 


Gly 


Ser 






115 










120 










125 








Ala 


Thr 
130 


He 


Met 


Pro 


Asp 


Gly 
135 


Thr 


Pro 


Val 


He 


Met 
140 


Tyr 


Thr 


Gly 


Val 


Ser 


Arg 


Pro 


Asp 


Val 


Asn 


Tyr 


Glu 


Val 


Gin 


Asn 


Val 


Ala 


Phe 


Pro 


Lys 


145 








150 










155 










160 


Asn 


Ser 


Ser 


Asp 


Pro 


Leu 


Leu 


Arg 


Glu 


Trp 


Val 


Lys 


Pro 


Ala 


His 


Asn 








165 










170 










175 




Pro 


Val 


He 


Val 
180 


Pro 


Glu 


Gly 


Gly 


He 
185 


Asn 


Ala 


Thr 


Gin 


Phe 
190 


Arg 


Asp 


Pro 


Thr 


Thr 
195 


Ala 


Trp 


Tyr 


Ala 


Asp 
200 


Gly 


His 


Trp 


Arg 


He 
205 


Leu 


Val 


Gly 


Ala 


Leu 


Ser 


Gly 


Ala 


Ser 


Arg 


Gly 


Val 


Ala 


Tyr 


Val 


Tyr 


Arg 


Ser 


Arg 




210 








215 










220 










Asp 


Phe 


Arg Arg 


Trp 


Thr 


Arg 


Val 


Arg 


Lys 


Pro 


Leu 


His 


Ser 


Ala 


Pro 


225 










230 










235 










240 


Thr 


Gly 


Met 


Trp 


Glu 


Cys 


Pro 


Asp 


Phe 


Tyr 


Pro 


Val 


Thr 


Val 


Asp 


Gly 






245 










250 










255 




Lys 


Glu 


Ser 


Gly 


Val 


Asp 


Thr 


Ser 


Val 


Val 


Ser 


Ser 


Ser 


Arg 


Val 


Lys 






260 










265 










270 






His 


Val 


Leu 


Lys 


Asn 


Ser 


Leu 


Asp 


Leu 


Arg Arg 


Tyr Asp 


Tyr 


Tyr 


Thr 






275 








280 










285 








Val 


Gly 


Thr 


Tyr 


Asp Arg 


Leu 


Lys 


Glu Arg Tyr Val 


Pro 


Asp 


Asn 


Pro 




290 










295 










300 










Ala 


Gly Asp 


Lys 


His 


His 


Leu Arg 


Tyr Asp 


Tyr 


Gly Asn 


Phe 


Tyr 


Ala 


305 








310 










315 










320 


Ser 


Lys 


Thr 


Phe 


Tyr Asp 


Pro 


Ser 


Lys 


Arg Arg Arg 


He 


Leu 


Trp 


Gly 








325 










330 










335 




Trp 


Ala 


Asn 


Glu 


Ser 


Asp 


Thr 


Ala 


Val 


Asp Asp 


Val 


Ala 


Lys 


Gly 


Trp 






340 










345 










350 
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Ala Gly 


He 


Gin 


Ala 


He 


Pro 


Arg 


Lys 


Val 


Trp 


Leu 


Asp 


Pro 


Ser 


Gly 






355 










360 










365 








Arg 


Gin 


Leu 


Met 


Gin 


Trp 


Pro 


Val 


Glu 


Glu 


Val 


Lys 


Ala 


Leu 


Arg 


Gly 


370 










375 










380 








His 


Lys 


Lys 


Pro 


Val 


Ser 


Leu 


Lys 


Asp 


Arg 


Met 


Val 


Lys 


Arg Gly Glu 


385 








390 










395 










400 


Val 


Glu 


Val 


Thr 


Gly 
405 


Leu 


Gin 


Thr 


Ala 


Gin 
410 


Ala 


Asp 


Val 


Glu 


Val 
415 


Ser 


Phe 


Glu 


Val 


Pro 


Ser 


Leu 


Glu 


Gly Ala 


Glu 


Ala 


Leu 


Asp 


Pro 


Ala 


Leu 








420 










425 










430 






Ala 


Asn 


Asp Ala 


Gin 


Lys 


Leu 


Cys 


Gly Val 


Lys 


Gly Ala 


Asp 


Val 


Glu 






435 










440 










445 








Gly 


Gly 


Val 


Gly 


Pro 


Phe 


Gly Leu 


Trp 


Val 


Leu 


Ala 


Ser 


Ser 


Lys 


Leu 


450 










455 










460 










Glu 


Glu 


Arg 


Thr 


Ala 


Val 


Phe 


Phe 


Arg 


Val 


Phe 


Lys 


Ala 


Ala 


Gly Asn 


465 








470 










475 










480 


Val 


Asn 


Ser 


Thr 


Lys 
485 


Pro 


Leu 


Val 


Leu 


Met 
490 


Cys 


Ser 


Asp 


Pro 


Thr 
495 


Lys 


Ser 


Ser 


Leu 


Asn 


Lys 


Asn 


Leu 


Tyr 


His 


Pro 


Thr 


Phe 


Ala 


Gly 


Phe 


Val 








500 








505 










510 






Asp 


He 


Asp 


Met 


Ala 


Lys 


Gly 


Lys 


He 


Ser 


Leu Arg 


Ser 


Leu 


He 


Asp 




515 










520 










525 








Gin 


Ser 


Val 


Val 


Glu 


Ser 


Phe 


Gly 


Ala 


Gly 


Gly Arg 


Thr 


Cys 


He 


Leu 




530 










535 










540 










Ser 


Arg 


Val 


Tyr 


Pro 


Ser 


Leu 


Ala 


He 


Gly 


Arg 


Asn 


Ala 


His 


Leu 


His 


545 






550 










555 










560 


Val 


Phe 


Asn 


Asn 


Gly 
565 


Lys 


Ala 


Asp 


He 


Lys 
570 


Val 


Ser 


Arg 


Leu 


Thr 
575 


Ala 


Trp 


Glu 


Met 


Lys 


Lys 


Pro 


Ala 


Leu 


Met 


Asn 


Gly Ala 














580 










585 

















<210> 87 
<211> 668 
<212> PRT 

<213> Lolium perenne 



<400> 87 

Met Glu Ala Arg Asp Gly Val Ser Met Pro Tyr Ser Tyr Ala Ala Leu 

15 10 15 

Pro Glu Asp Ala Glu Ala Ala Val Val Gly Arg Gly Arg Arg Thr Gly 

20 25 30 

Pro Leu Phe Ala Ala Leu Leu Leu Thr Leu Val Ala Ala Leu Leu Ala 

35 40 45 

Val Ala Ala Leu Ala Gly Val Arg Leu Val Gly Glu Leu Pro Ala Gly 

50 55 60 

Gly Val Val Met Pro Asn His Pro Met Glu Val Met Asp Val Ser Gly 
65 70 75 80 

Ser Arg Gly Pro Glu Ser Gly Val Ser Glu Lys Thr Ser Gly Ala Ala 

85 90 95 

Ser Glu Ser Gly Gly Met Leu Gly Ala Asp Ala Gly Ser Asn Ala Phe 

100 ~ 105 HO 

Pro Trp Ser Asn Ala Met Leu Gin Trp Gin Arg Thr Gly Phe His Phe 

115 120 125 

Gin Pro Glu Lys Asn Trp Met Asn Asp Pro Asn Gly Pro Val Tyr Tyr 

130 ~ 135 140 • 

Lys Gly Trp Tyr His Leu Phe Tyr Gin Tyr Asn Pro Glu Gly Ala He 
145 150 155 160 

Trp Gly Asn Lys He Ala Trp Gly His Ala Val Ser Arg Asp Met Leu 

165 170 175 

Arg Trp Arg His Leu Pro He Ala Met Phe Pro Asp Gin Trp Tyr Asp 

180 185 190 

He Asn Gly Ala Trp Ser Gly Ser Ala Thr Val Leu Pro Asp Gly Arg 

195 200 205 

He Val Met Leu Tyr Thr Gly Ser Thr Asn Ala Ser Val Gin Val Gin 
210 215 220 
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Cys Leu Ala Phe Pro Ser Asp Pro Ser Asp Pro Leu Leu Thr Asn Trp 
225 230 235 240 

Thr Lys Tyr Glu Gly Asn Pro Val Leu Tyr Pro Pro Pro His Val Gly 

245 250 255 

Glu Lys Asp Phe Arg Asp Pro Thr Thr Ala Trp Tyr Asp Gly Ser Asp 

260 265 270 

Gly Met Trp Arg lie Val He Gly Ser Lys Asp Asn Arg Arg Ala Gly 

275 280 285 

Met Ala Leu Thr Tyr Lys Thr Lys Asn Phe His Asp Phe Glu Leu Val 

290 295 300 

Pro Gly Val Leu His Arg Val Pro Ala Thr Gly Met Trp Glu Cys He 
305 310 315 320 

Asp Leu Tyr Pro Val Gly Gly Ala Arg Gly He Asp Met Thr Glu Ala 

325 330 335 

Val Ala Ala Ala Ser Asn Ser Gly Gly Gly Glu Val Leu His Val Met 

340 345 350 

Lys Glu Ser Ser Asp Asp Asp Arg His Asp Tyr Tyr Ala Leu Gly Arg 

355 360 365 

Tyr Asp Ala Ala Thr Asn Lys Trp Thr Pro Leu Asp Ala Asp Ala Asp 

370 375 380 

Val Gly He Gly Leu Arg Tyr Asp Trp Gly Lys Phe Tyr Ala Ser Lys 
385 " 390 395 400 

Thr Phe Tyr Asp Pro Ala Lys Lys Arg Arg Val Leu Trp Gly Trp Val 

405 410 415 

Gly Glu Thr Asp Ser Glu Arg Ala Asp Val Ala Lys Gly Trp Ala Ser 

420 425 430 

Leu Gin Ser He Pro Arg Thr Val Val Leu Asp Thr Lys Thr Gly Ser 

435 440 445 

Asn Leu He Gin Trp Pro Val Val Glu Val Glu Thr Leu Arg Thr Asn 

450 455 460 

Ser Thr Asn Leu Gly Ser He He Val Glu His Gly Ser Val Phe Pro 
465 470 475 480 

Leu Ser Leu His Arg Ala Thr Gin Leu Asp He Glu Ala Ser Phe Arg 

485 490 495 

Leu Asp Pro Leu Asp Val Ala Ala Ala Lys Glu Ala Asp Val Gly Tyr 

500 505 510 

Asn Cys Ser Thr Ser Gly Gly Ala Ala Gly Arg Gly Ala Leu Gly Pro 

515 520 525 

Phe Gly Leu Leu Val Leu Ala Asp Ala Arg Arg His Gly Gly Asp Thr 

530 535 540 

Glu Gin Thr Ala Val Tyr Phe Tyr Val Ala Arg Gly Leu Asp Gly Asn 
545 550 555 560 

Leu Arg Thr His Phe Cys His Asp Glu Ser Arg Ser Ser Arg Ala Asn 

565 570 575 

Asp He Val Lys Arg Val Val Gly Asn He Val Pro Val Leu Asp Gly 

580 585 590 

Lys Ala Leu Ser Val Arg Val Leu Val Ala His Ser He Val Glu Ser 

595 600 605 

Phe Ala Gin Gly Gly Arg Ser Val Val Thr Ser Arg Val Tyr Pro Thr 

610 615 620 

Glu Ala He Tyr Ala Asn Ala Gly Val Tyr Leu Phe Asn Asn Ala Thr 
625 630 635 640 

Gly Ala Arg Val Pro Ala Thr Ser Leu Val Val His Lys Met Asp Pro 

645 650 655 

Ser Tyr Asn Gin Asn Gin Ala Glu Met Ala Ser Leu 
660 665 



<210> 88 
<211> 473 
<212> PRT 

<213> Lolium perenne 



<400> 88 

Val His Trp Arg His Leu Pro Leu Ala Met Val Pro Asp Gin Trp Tyr 
1 5 10 15 
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Asp lie Asn Gly Val Trp Thr Gly Ser Ala Thr Val Phe Pro Asp Gly 

20 25 30 

Thr Leu Asn Met Leu Tyr Thr Gly Ser Thr Asn Ala Ser Val Gin Ala 

35 40 45 

Gin Cys Leu Ala Val Pro Glu Asp Pro Asn Asp Ser Leu Leu Arg Asn 

50 55 60 

Trp Thr Lys His Glu Ala Asn Pro Val Leu Leu Pro Pro Pro Gly lie 
65 " 70 75 80 

Gly Asp Lys Asp Phe Arg Asp Pro Thr Thr Ala Trp Phe Asp Glu Ser 

85 90 95 

Asp Gin Thr Trp Arg Thr Val lie Gly Ser Lys Asp Asn Asn Gly His 

100 ~ 105 HO 

Ala Gly lie Ala Met Val Tyr Lys Thr Lys Asp Phe Leu Asn Tyr Glu 

115 120 125 

Leu He Pro Gly Tyr Leu His Arg Val Asp Gly Thr Gly Met Trp Glu 

130 ~ 135 140 

Cys He Asp Phe Tyr Pro Val Gly Gly Lys Asn Gly Ser Glu Glu Leu 
145 " 150 155 160 

Tyr Val He Lys Glu Ser Ser Asp Asp Asp Arg His Asp Trp Tyr Thr 

165 170 175 

Leu Gly Lys Tyr Asp Ala Ala Ala Asn Thr Phe Thr Ala Ala Asp Pro 

180 185 190 

Glu Asn Asp Leu Gly He Gly ' Leu Arg Tyr Asp Trp Gly Lys Phe Tyr 

195 200 205 

Ala Ser Lys Thr Phe Tyr Asp Pro Ala Lys Lys Arg Arg Val Leu Trp 

210 215 220 

Gly Trp He Gly Glu Thr Asp Ser Glu Arg Ala Asp Val Ala Lys Gly 
225 ' 230 235 240 

Trp Ala Ser Leu Met Ser He Pro Arg Thr Val Glu Leu Asp Glu Lys 

245 250 255 

Thr Trp Thr Asn Leu He Gin Trp Pro Val Glu Glu He Glu Thr Leu 

260 265 270 

Arg He Lys Ser Thr Asp Leu Gly Gly lie Thr He Asp His Gly Ser 

275 280 285 

Val Tyr .Pro Leu Pro Leu His Arg Ala Thr Gin Leu Asp He Glu Ala 

290 295 300 

Ser Phe Arg Leu Asp Ala Ala Thr Val Ala Ala Leu Asn Glu Ala Asp 
305 " 310 315 320 

Val Gly Tyr Asn Cys Ser Thr Ser Gly Gly Ser Thr His Arg Gly Ala 

325 330 335 

Leu Gly Pro Phe Gly He Leu Val Leu Ala Asp Gly Lys Ala Glu Gin 

340 345 350 

Thr Ala Val Tyr Phe Tyr Val Ser Lys Gly Leu Asp Gly Ala Leu Glu 

355 360 365 

Thr His Phe Cys His Asp Glu Ser Arg Ser Thr Leu Ala Lys Asp Val 

370 375 380 

Val Lys Arg Val Val Gly Tyr Thr Val Pro Val Leu Asp Gly Glu Ala 
385 ' 390 395 400 

Phe Ser Val Arg Val Leu Val Asp His Ser He Val Glu Ser Phe Ala 

405 410 415 

Met Gly Gly Arg Ser Thr Ala Thr Ser Arg Val Tyr Pro Thr Glu Ser 

420 425 430 

He Tyr Gly Ala Ala Gly Ala Tyr Leu Phe Asn Asn Ala Thr Gly Gly 

435 440 445 

Ser Val Thr Val Glu Lys Leu Val Val His Glu Met Asp Ser Ser Tyr 

450 455 460 

Asn Gin He Phe Met Ala Asp Asp Leu 
465 470 



<210> 89 
<211> 539 
<212> PRT 

<213> Lolium perenne 
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<400> 89 

lie Phe Arg Ser Arg Leu Pro Asp lie Asp lie Pro Thr His Met Pro 

15 10 15 

Leu His Asp Tyr Cys Phe Ala Thr Ala Ala Ser Ala Pro Asp Ala Pro 

20 25 30 

Cys Leu lie Thr Ala Ala Thr Gly Arg Thr Tyr Thr Phe Ala Glu Thr 

35 40 45 

His Leu Leu Cys Arg Lys Ala Ala Ala Ala Leu His Gly Leu Gly Val 

50 55 60 

Arg His Gly Asp Arg lie Met Val Leu Leu Gin Asn Ser Val Glu Phe 
65 ' 70 75 80 

Ala Leu Ala Phe Phe Gly Ala Ser Met Leu Gly Ala Val Ser Thr Ala 

85 90 95 

Ala Asn Pro Phe Cys Thr Pro Gin Glu He His Lys Gin Leu Val Ala 

100 105 110 

Ser Gly Ala Lys Leu Val Val Thr Gin Ser Ala Tyr Val Asp Lys Leu 

115 120 125 

Arg His Glu Ala Phe Pro Arg He Gly Glu Ala Leu Thr Val He Thr 

130 135 140 

He Asp Asp Asp Gly Thr Pro Asp Gly Cys Gin Pro Phe Trp Gly Leu 
145 150 155 160 

Val Ser Ala Ala Asp Glu Asn Ser Val Pro Glu Ser Pro He Ser Pro 

165 170 175 

Asp Asp Ala Val Ala Leu Pro Tyr Ser Ser Gly Thr Thr Gly Leu Pro 

180 185 190 

Lys Gly Val Val Leu Thr His Gly Gly Leu Val Ser Ser Val Ala Gin 

195 200 205 

Gin Val Asp Gly Glu Asn Pro Asn Leu His Met Arg Ala Gly Glu Asp 

210 215 220 

Val Val Leu Cys Val Leu Pro Leu Phe His He Phe Ser Leu Asn Ser 
225 "* 230 235 240 

Val Leu Leu Cys Ala Leu Arg Ala Gly Ala Ala Val Met Leu Met Pro 

245 250 255 

Arg Phe Glu Met Gly Ala Met Leu Glu Gly He Glu Arg Trp Arg Val 

260 2 65 27 0 

Thr Val Ala Ala Val Val Pro Pro Leu Val Leu Ala Leu Ala Lys Asn 

275 280 285 

Pro Gly Val Glu Lys His Asp Leu Ser Ser He Arg He Val Leu Ser 

290 295 300 

Gly Ala Ala Pro Leu Gly Lys Glu Leu Glu Asp Ala Leu Arg Gly Arg 
305 310 315 320 

Leu Pro Gin Ala He Phe Gly Gin Gly Tyr Gly Met Thr Glu Ala Gly 

325 330 335 

Pro Val Leu Ser Met Cys Pro Ala Phe Ala Arg Glu Pro Thr Pro Ala 

340 345 350 

Lys Ser Gly Ser Cys Gly Thr Val Val Arg Asn Ala Glu Leu Lys Val 

355 360' 365 

Val Asp Pro Asp Thr Gly Val Ser Leu Gly Arg Asn Leu Pro Gly Glu 

370 375 380 

He Cys He Arg Gly Pro Gin He Met Lys Gly Tyr Leu Asn Asp Pro 
385 390 395 400 

Val Ala Thr Ala Ala Thr He Asp Val Glu Gly Trp Leu His Thr Gly 

405 410 415 

Asp He Gly Tyr Val Asp Asp Asp Asp Glu Val Phe He Val Asp Arg 

420 425 430 

Val Lys Glu Leu He Lys Phe Lys Gly Phe Gin Val Pro Pro Ala Glu 

435 440 445 

Leu Glu Ala Leu Leu He Ala His Pro Ser He Ala Asp Ala Ala Val 

450 455 460 

Val Pro Gin Lys Asp Asp Ala Ala Gly Glu Val Pro Val Ala Phe Val 
465 470 475 480 

.Val Arg Ala Ala Asp Ser Asp He Ala Glu Glu Ala He Lys Glu Phe 

485 490 495 

Val Ser Lys Gin Val Val Phe Tyr Lys Arg Leu His Lys Val Tyr Phe 
500 505 510 
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Thr His Ala He Pro Lys Ser Ala Ser Gly Lys He Leu Arg Lys Glu 

515 520 525 

Leu Arg Ala Lys Leu Ala Ala Pro Ala Thr Ala 
530 535 

<210> 90 
<211> 559 
<212> PRT 

<213> Lolium perenne 
<400> 90 

Met Gly Ser He Ala Ala Asp Leu Ala Pro Glu Ala Pro Ala Glu Leu 

15 10 15 

Val Phe Arg Ser Lys Leu Pro Asp He Glu He Pro Thr His Leu Thr 

20 25 30 

Leu Gin Asp Tyr Cys Phe Glu Arg Leu Pro Glu Leu Ser Ala Arg Ala 

35 40 45 

Cys Leu He Asp Gly Ala Thr Gly Ala Ala Leu Thr Tyr Gly Glu Val 

50 55 60 

Asp Ala Leu Ser Arg Arg Cys Ala Ala Gly Leu Arg Arg Leu Gly Val 
65 70 75 80 

Arg Lys Gly Asp Val Val Met Ala Leu Leu Arg Asn Cys Pro Glu Phe 

85 90 95 

Ala Phe Val Phe Leu Gly Ala Ala Arg Leu Gly Ala Ala Thr Thr Thr 

100 105 HO 

Ala Asn Pro Phe Tyr Thr Pro His Glu He His Arg Gin Ala Ala Ala 

115 120 125 

Ala Gly Ala Lys Val He Val Thr Glu Ala Cys Ala Val Glu Lys Val 

130 135 140 

Arg Ala Phe Ala Ala Glu Arg Gly He Pro Val Val Ser Val Asp Glu 
145 150 155 160 

Ala Val Asp Asp Gly Cys Leu Pro Phe Ala Ala Thr Leu Leu Gly Glu 

165 170 175 

Glu Ser Gly Glu Arg Phe Val Asp Glu Ala Val Asp Pro Asp Asp Val 

180 . 185 190 

Val Ala Leu Pro Tyr Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val 

195 200 205 

Met Leu Thr His Arg Ser Leu Val Thr Ser Val Ala Gin Gin Val Asp 

210 215 220 

Gly Glu Asn Pro Asn Leu His Phe Ser Ser Ser Asp Val Leu Leu Cys 
225 230 235 240 

Val Leu Pro Leu Phe His He Tyr Ser Leu Asn Ser Val Leu Leu Ala 

245 250 255 

Gly Leu Arg Ala Gly Cys Ala He Val He Met Arg Lys Phe Asp His 

260 265 270 

Gly Ala Leu Val Asp Leu Val Arg Ala His Gly Val Thr Val Ala Pro 

275 280 285 

Phe Val Pro Pro He Val Val Glu He Ala Lys Ser Ala Arg Val Thr 

290 295 300 

Ala Ala Asp Leu Ala Ser He Arg Leu Val Met Ser Gly Ala Ala Pro 
305 310 315 320 

Met Gly Lys Glu Leu Gin Asp Ala Phe Met Ala Lys He Pro Asn Ala 

325 330 335 

Val Leu Gly Gin Gly Tyr Gly Met Thr Glu Ala Gly Pro Val Leu Ala 

340 345 350 

Met Cys Leu Ala Phe Ala Lys Glu Pro Phe Glu Val Lys Ser Gly Ser 

355 360 365 

Cys Gly Thr Val Val Arg Asn Ala Glu Leu Lys He Val Asp Pro Asp 

370 375 380 

Thr Gly Ala Ser Leu Gly Arg Asn Leu Pro Gly Glu He Cys He Arg 
385 390 395 400 

Gly Lys Gin He Met Lys Gly Tyr Leu Asn Asp Pro Glu Ala Thr Lys 

405 410 415 

Asn Thr He Asp Lys Asp Gly Trp Leu His Thr Gly Asp He Gly Tyr 
420 425 430 
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Val 


Asp 


Asp 


Asp 


Asp 


Glu 


He 


Phe 


He 


Val 


Asp 


Arg 


Leu 


Lys 


Glu 


He 




435 










440 










445 








lie 


Lys 


Tyr 


Lys 


Gly 


Phe 


Gin 


Val 


Pro 


Pro 


Ala 


Glu 


Leu 


Glu 


Ala 


Leu 




450 










455 










460 








Gin 


Leu 


He 


Thr 


His 


Pro 


Glu 


He 


Lys 


Asp 


Ala 


Ala 


Val 


Val 


Ser 


Met 


465 










470 










475 










/ion 


Asp 


Glu 


Leu 


Ala 


Gly 


Glu 


Val 


Pro 


Val 


Ala 


Phe 


Val 


Val 


Arg 


Thr 


Glu 








485 










490 










495 




Gly 


Ser 


Glu 


He 


Ser 


Glu 


Asn 


Glu 


He 


Lys 


Gin 


Phe 


Val 


Ala 


Lys 


Glu 






500 










505 










510 




He 


Val 


Val 


Phe 
515 


Tyr 


Lys 


Arg 


He 


Cys 
520 


Lys 


Val 


Phe 


Phe 


Ala 
525 


Asp 


Ser 


Pro 


Lys 


Ser 


Pro 


Ser 


Gly 


Lys 


He 


Leu Arg 


Lys 


Asp 


Leu 


Arg 


Ala 


Lys 




530 










535 










540 










Leu 


Ala 


Ala 


Gly 


He 


Pro 


Gly 


Ser 


Asp 


Thr 


Thr 


Gin 


Ser 


Lys 


Asn 




545 








550 










555 













<210> 91 
<211> 559 
<212> PRT 

<213> Festuca arundinacea 



<400> 91 

Met Gly Ser He Ala Ala Asp Ala Pro Glu Ala Pro Pro Ala Glu Leu 

15 10 15 

Val Phe Arg Ser Lys Leu Pro Asp He Glu He Pro Thr His Leu Thr 

20 25 30 

Leu Gin Asp Tyr Cys Phe Gin Arg Leu Pro Glu His Ser Ala Arg Ala 

35 ~ 40 45 

Cys Leu He Asp Gly Ala Thr Gly Ala Ala Leu Thr Tyr Gly Glu Val 

50 55 60 

Asp Ala Leu Ser Arg Arg Cys Ala Ala Gly Leu Arg Arg Leu Gly Val 
65 70 75 80 

Arg Lys Gly Asp Val Val Met Ala Leu Leu Arg Asn Cys Pro Glu Phe 

" 1 85 90 95 

Ala Phe Val Phe Leu Gly Ala Ala Arg Leu Gly Ala Ala Thr Thr Thr 

100 105 HO 

Ala Asn Pro Phe Tyr Thr Pro His Glu He His Arg Gin Ala Thr Ala 

115 120 125 

Ala Gly Ala Lys Val He Val Thr Glu Ala Cys Ala Val Glu Lys Val 

130 " 135 140 

Arg Ala Phe Ala Ala Glu Arg Gly He Thr Val Val Ser Val Asp Glu 
145 150 155 160 

Gly Val Asp Asp Gly Cys Leu Pro Phe Gly Glu Thr Leu Leu Gly Glu 

165 170 175 

Asp Gly Gly Glu Arg Phe Val Asp Glu Ala Val Asp Pro Asp Asp Val 

180 185 190 

Val Ala Leu Pro Tyr Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val 

195 200 205 

Met Leu Thr His Arg Ser Leu Val Thr Ser Val Ala Gin Gin Val Asp 

210 215 220 

Gly Glu Asn Pro Asn Leu His Phe Ser Ser Ser Asp Val Leu Leu Cys 
225 230 235 240 

Val Leu Pro Leu Phe His He Tyr Ser Leu Asn Ser Val Leu Leu Ala 

245 250 255 

Gly Leu Arg Ala Gly Cys Ala He Val He Met Arg Lys Phe Asp His 

260 2 65 27 0 

Gly Ala Leu Val Asp Leu Val Arg Ala His Gly Val Thr Val Ala Pro 

275 280 285 

Phe Val Pro Pro He Val Val Glu He Ala Lys Ser Ala Arg Val Thr 

290 295 300 

Ala Ala Asp Leu Ala Ser He Arg Leu Val Met Ser Gly Ala Ala Pro 
305 310 315 320 

Met Gly Lys Glu Leu Gin Asp Ala Phe Met Ala Lys He Pro Asn Ala 
325 330 335 
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Val 


Leu 


Gly 


Gin Gly 


Tyr 


Gly Met 


Thr 


Glu 


Ala 


Gly 


Pro 


Val 


Leu 


Ala 






340 










345 










350 






Met 


Cys 


Leu 


Ala 


Phe 


Ala 


Lys 


Glu 


Pro 


Phe 


Glu 


Val 


Lys 


Ser 


Gly 


Ser 




355 










360 










365 








Cys 


Gly 


Thr 


Val 


Val 


Arg 


Asn 


Ala 


Glu 


Leu 


Lys 


He 


Val 


Asp 


Pro 


Asp 


370 










375 










380 










Thr 


Gly 


Ala 


Ser 


Leu 


Gly Arg Asn 


Leu 


Pro 


Gly 


Glu 


He 


Cys 


He 


Arg 


385 








390 










395 










400 


Gly 


Lys 


Gin 


He 


Met 


Lys 


Gly 


Tyr 


Leu 


Asn 


Asp 


Pro 


Glu 


Ala 


Thr 


Lys 






405 










410 










415 




Asn 


Thr 


He 


Asp 


Lys 


Asp 


Gly 


Trp 


Leu 


His 


Thr 


Gly Asp 


He 


Gly 


Tyr 








420 










425 










430 






Val 


Asp 


Asp 


Asp 


Asp 


Glu 


He 


Phe 


He 


Val 


Asp 


Arg 


Leu 


Lys 


Glu 


He 




435 










440 










445 








He 


Lys 
450 


Tyr 


Lys 


Gly 


Phe 


Gin 
455 


Val 


Pro 


Pro 


Ala 


Glu 
460 


Leu 


Glu 


Ala 


Leu 


Leu 


He 


Thr 


His 


Pro 


Glu 


He 


Lys 


Asp 


Ala 


Ala 


Val 


Val 


Ser 


Met 


Gin 


4 65 










470 










475 










480 


Asp 


Glu 


Leu 


Ala 


Gly 


Glu 


Val 


Pro 


Val 


Ala 


Phe 


Val 


Val 


Arg 


Thr 


Glu 








485 










490 










495 




Gly 


Ser 


Glu 


He 


Ser 


Glu 


Asn 


Glu 


He 


Lys 


Gin 


Phe 


Val 


Ala 


Lys 


Glu 






500 










505 










510 






Val 


Val 


Phe 
515 


Tyr 


Lys 


Arg 


He 


Cys 
520 


ly s 


Val 


Phe 


Phe 


Ala 
525 


Asp 


Ser 


He 


Pro 


Lys 
530 


Ser 


Pro 


Ser 


Gly 


Lys 
535 


lie 


Leu 


Arg 


Lys 


Asp 
540 


Leu 


Arg 


Ala 


Lys 


Leu 


Ala 


Ala 


Gly 


He 


Pro 


Gly 


Ser 


Glu 


Thr 


Thr 


Gin 


Ser 


Lys 


Ser 




545 










550 










555 













<210> 92 
<211> 557 
<212> PRT 

<213> Lolium perenne 
<400> 92 



Met 


Gly 


Ser 


Val 


Pro 


Glu Glu 


Ser 


Val 


Val 


Ser 


Val 


Ala 


Ala 


Ala 


Glu 


1 






5 








10 










15 




Thr 


Val 


Phe 


Arg 
20 


Ser 


Lys Leu 


Pro 


Asp 
25 


He 


Glu 


He 


Asn 


Asn 
30 


Glu 


Gin 


Thr 


Leu 


Gin 
35 


Ser 


Tyr 


Cys Phe 


Glu 
40 


Lys 


Met 


Ala 


Glu 


Val 
45 


Ala 


Ser 


Arg 


Pro 


Cys 
50 


He 


He 


Asp 


Gly Gin 
55 


Thr 


Gly 


Ala 


Ser 


Tyr 
60 


Thr 


Tyr 


Thr 


Glu 


Val 


Asp 


Tyr 


Leu 


Thr 


Arg Arg 


Ala 


Ala 


Ala 


Gly 


Leu 


Arg 


Arg 


Met 


Gly 


65 








70 








75 










80 


Val 


Gly 


Lys 


Gly 


Asp 


Val Val 


Met 


Asn 


Leu 


Leu 


Arg 


Asn 


Cys 


Pro 


Glu 








85 








90 










95 




Phe 


Ala 


Phe 


Ser 


Phe 


Leu Gly Ala 


Ala 


Arg 


Leu 


Gly Ala 


Ala 


Thr 


Thr 








100 








105 










110 






Thr 


Ala 


Asn 
115 


Pro 


Phe 


Tyr Thr 


Pro 
120 


His 


Glu 


He 


His 


Arg 
125 


Gin 


Ala 


Glu 


Ala 


Ala 
130 


Gly 


Ala 


Lys 


Leu He 
135 


Val 


Thr 


Glu 


Ala 


Cys 
140 


Ala 


Val 


Glu 


Lys 


Val 


Leu 


Glu 


Phe 


Ala 


Ala Gly Arg Gly Leu Pro 


Val 


Val 


Thr 


Val 


Asp 


145 










150 








155 










160 


Gly 


Arg 


Arg 


Asp 


Gly 
165 


Cys Val 


Asp 


Phe 


Ala 
170 


Glu 


Leu 


He 


Ala 


Gly 
175 


Glu 


Glu 


Leu 


Pro 


Glu 


Ala 


Asp Glu Ala 


Gly 


He 


Leu 


Pro 


Asp 


Asp 


Val 


Val 








180 








185 










190 






Ala 


Leu 


Pro 


Tyr 


Ser 


Ser Gly 


Thr 


Thr 


Gly Leu 


Pro 


Lys 


Gly Val 


Met 






195 








200 










205 








Leu 


Thr 
210 


His 


Arg 


Ser 


Leu Val 
215 


Thr 


Ser 


Val 


Ala 


Gin 

220 


Leu 


Val 


Asp 


Gly 


Ser 


Asn 


Pro 


Asn 


Val 


Cys Phe 


Asn 


Lys 


Asp Asp 


Ala 


Leu 


Leu 


Cys 


Leu 



225 230 235 240 
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Leu 


Pro 


Leu 


Phe 


His 
245 


He 


Tyr 


Ser 


Leu 


His 
250 


Thr 


Val 


Leu 


Leu 


Ala 
255 


Gly 


Leu Arg 


Val 


Gly 


Ala 


Ala 


He 


Val 


He 


Met 


Arg 


Lys 


Phe 


Asp 


Val 


Gly 








260 










265 










270 






Ala 


Leu 


Val 
275 


Asp 


Leu 


Val 


Arg 


Ala 
280 


His 


Arg 


He 


Thr 


He 

285 


Ala 


Pro 


Phe 


Val 


Pro 


Pro 


He 


Val 


Val 


Glu 


He 


Ala 


Lys 


Ser Asp Arg 


Val 


Gly Ala 




290 










295 










300 










Asp 


Asp 


Leu 


Ala 


Ser 


He 


Arg 


Met 


Val 


Leu 


Ser Gly Ala Ala 


Pro 


Met 


305 








310 










315 










320 


Gly 


Lys 


Asp 


Leu 


Gin 


Asp 


Ala 


Phe 


Met 


Ala 


Lys 


He 


Pro 


Asn 


Ala 


Val 






325 










330 










335 




Leu 


Gly 


Gin 


Gly 
340 


Tyr 


Gly 


Met 


Thr 


Glu 
345 


Ala 


Gly 


Pro 


Val 


Leu 
350 


Ala 


Met 


Cys 


Leu 


Ala 


Phe 


Ala 


Lys 


Glu 


Pro 


Phe 


Lys 


Val 


Lys 


Ser 


Gly 


Ser 


Cys 




355 










360 










365 








Gly Thr 


Val 


Val 


Arg 


Asn 


Ala 


Glu 


Leu 


Lys 


Val 


Val 


Asp 


Pro 


Asp 


Thr 




370 










375 










380 










Gly Ala 


Ser 


Leu 


Gly Arg 


Asn 


Gin 


Pro 


Gly 


Glu 


He 


Cys 


Val 


Arg 


Gly 


385 










390 










395 










400 


Lys 


Gin 


He 


Met 


He 


Gly 


Tyr 


Leu 


Asn 


Asp 


Pro 


Glu 


Ser 


Thr 


Lys 


Asn 








405 










410 










415 




Thr 


He 


Asp 


Lys 


Asp 


Gly 


Trp 


Leu 


His 


Thr 


Gly Asp 


He 


Gly Leu Val 








420 










425 










430 






Asp 


Asp 


Asp 
435 


Asp 


Glu 


He 


Phe 


He 
440 


Val 


Asp 


Arg 


Leu 


Lys 
445 


Glu 


He 


He 


Lys 


Tyr 


Lys 


Gly 


Phe 


Gin 


Val 


Ala 


Pro 


Ala 


Glu 


Leu 


Glu 


Ala 


Leu 


Leu 


450 








455 










460 










Leu 


Thr 


Asn 


Pro 


Glu 


Val 


Lys 


Asp 


Ala 


Ala 


Val 


Val 


Gly 


Val 


Lys 


Asp 


4 65 










470 










475 










480 


Asp 


Leu 


Cys 


Gly 


Glu 


Val 


Pro 


Val 


Ala 


Phe 


He 


Lys 


Arg 


He 


Glu 


Gly 




485 










490 










495 




Ser 


Glu 


He 


Thr 
500 


Glu 


Asn 


Glu 


He 


Lys 
505 


Gin 


Phe 


Val 


Ser 


Lys 
510 


Glu 


Val 


Val 


Phe 


Tyr 


Lys 


Arg 


He 


Asn 


Lys 


Val 


Tyr 


Phe 


Thr Asp 


Ser 


He 


Pro 






515 










520 










525 








Lys 


Asn 


Pro 


Ser 


Gly Lys 


He 


Val 


Arg 


Lys 


Asp 


Leu Arg 


Ala 


Arg 


Leu 




530 










535 










540 










Ala 


Ala 


Gly 


He 


Pro 


Thr 


Glu 


Val 


Ala 


Ala 


Pro 


Arg 


Ser 








545 










550 










555 













<210> 93 
<211> 557 
<212> PRT 

<213> Festuca arundinacea 
<400> 93 



Met 


Gly 


Ser 


Val 


Pro 


Glu 


Glu 


Ser 


Val 


Val 


Ala 


Ala Ala 


Val 


Ala 


Glu 


1 






5 










10 








15 . 




Thr 


Val 


Phe 


Arg 
20 


Ser 


Lys 


Leu 


Pro 


Asp 
25 


He 


Glu 


He Asn 


Asn 
30 


Glu 


Gin 


Thr 


Leu 


Gin 
35 


Ser 


Tyr 


Cys 


Phe 


Glu 
40 


Lys 


Met 


Ala 


Glu Val 
45 


Ala 


Ser 


Arg 


Pro 


Cys 


He 


He 


Asp 


Gly 


Gin 


Thr 


Gly Ala 


Ser 


Tyr Thr 


Tyr 


Thr 


Glu 




50 










55 










60 








Val 


Glu 


Ser 


Leu 


Thr 


Arg 


Arg 


Ala 


Ala 


Ala 


Gly 


Leu Arg 


Arg 


Met 


Gly 


65 










70 










75 








80 


Val 


Gly 


Lys 


Gly 


Asp 
85 


Val 


Val 


Met 


Asn 


Leu 
90 


Leu 


Arg Asn 


Cys 


Pro 
95 


Glu 


Phe 


Ala 


Phe 


Ser 


Phe 


Leu 


Gly Ala 


Ala 


Arg 


Leu 


Gly Ala Ala 


Thr 


Thr 








100 










105 








110 






Thr 


Ala 


Asn 
115 


Pro 


Phe 


Tyr 


Thr 


Pro 
120 


His 


Glu 


He 


His Arg 
125 


Gin 


Ala 


Glu 


Ala 


Ala 
130 


Gly 


Ala 


Lys 


Val 


He 
135 


Val 


Thr 


Glu 


Ala 


Cys Ala 
140 


Val 


Glu 


Lys 
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Val Leu Glu Phe Ala Ala Glu Arg Gly Leu Pro Val Val Thr Val Asp 
145 150 155 160 

Gly Lys Arg Asp Gly Cys Val Asp Phe Ala Glu Leu lie Ala Gly Glu 

165 170 175 

Glu Leu Pro Glu Ala Glu Glu Ala Gly lie Leu Pro Asp Asp Val Val 

180 185 190 

Ala Leu Pro Tyr Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Met 

195 200 205 

Leu Thr His Arg Ser Leu Val Thr Ser Val Ala Gin Leu Phe Asp Gly 

210 215 220 

Ser Asn Pro Asn Val Cys Phe Asn Lys Asp Asp Ala Leu Leu Cys Leu 
225 230 235 240 

Leu Pro Leu Phe His lie Tyr Ser Leu His Thr Val Leu Leu Ala Gly 

245 250 255 

Leu Arg Val Gly Ala Ala lie Val lie Met Arg Lys Phe Asp Val Gly 

260 265 270 

Ala Leu Val Asp Leu Val Arg Ala His Arg lie Thr lie Ala Pro Phe 

275 280 285 

Val Pro Pro lie Val Val Glu lie Ala Lys Ser Asp Arg Val Thr Ala 

290 295 300 

Asp Asp Leu Thr Ser He Arg Met Val Leu Ser Gly Ala Ala Pro Met 
305 310 315 320 

Gly Lys Asp Leu Gin Asp Ala Phe Met Ala Lys He Pro Asn Ala Val 

325 330 335 

Leu Gly Gin Gly Tyr Gly Met Thr Glu Ala Gly Pro Val Leu Ala Met 

340 345 350 

Cys Leu Ala Phe Ala Lys Glu Pro Phe Lys Val Lys Ser Gly Ser Cys 

355 360 365 

Gly Thr Val Val Arg Asn Ala Glu Leu Lys Val Val Asp Pro Asp Thr 

370 375 380 

Gly Ala Ser Leu Gly Arg Asn Gin Pro Gly Glu He Cys Val Arg Gly 
385 390 395 400 

Lys Gin He Met He Gly Tyr Leu Asn Asp Pro Glu Ser Thr Lys Asn 

405 410 415 

Thr He Asp Lys Asp Gly. Trp Leu His Thr Gly Asp He Gly Leu Val 

420 425 430 

Asp Asp Asp Asp Glu He Phe He Val Asp Arg Leu Lys Glu He He 

435 440 445 

Lys Tyr Lys Gly Phe Gin Val Ala Pro Ala Glu Leu Glu Ala Leu Leu 

4 50 455 4 60 

Leu Thr Asn Pro Glu Val Lys Asp Ala Ala Val Val Gly Val Lys Asp 
465 470 475 480 

Asp Leu Cys Gly Glu Val Pro Val Ala Phe He Lys Arg He Glu Gly 

485 490 495 

Ser Glu He Thr Glu Asn Asp He Lys Gin Phe Val Ser Lys Glu Val 

500 505 510 

Val Phe Tyr Lys Arg He Asn Lys Val Tyr Phe Thr 4 Asp Ser He Pro 

515 520 525 

Lys Asn Pro Ser Gly Lys He Leu Arg Lys Asp Leu Arg Ala Arg Leu 

530 535 540 

Ala Ala Gly He Pro Thr Glu Val Ala Ala Pro Arg Ser 
545 550 555 



<210> 94 
<211> 501 
<212> PRT 

<213> Lolium perenne 
<400> 94 

Met Glu Val Leu Leu Leu Glu Lys Ala Leu Leu Gly Leu Phe Ala Ala 

1 5 10 15 

Ala Val Leu Ala He Ala Val Ala Lys Leu Ala Gly Lys Arg Phe Arg 

20 25 30 

Leu Pro Pro Gly Pro Ser Gly Ala Pro He Val Gly Asn Trp Leu Gin 
35 ^ 40 45 
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Val Gly Asp Asp Leu Asn His Arg Asn Leu Met Gly He Ala Lys Arg 

50 55 60 

Phe Gly Glu Val Phe Leu Leu Arg Met Gly lie Arg Asn Leu Val Val 
65 ~ 70 75 80 

Val Ser Ser Pro Glu Leu Ala Lys Glu Val Leu His Thr Gin Gly Val 

85 90 95 

Glu Phe Gly Ser Arg Thr Arg Asn Val Val Phe Asp He Phe Thr Gly 

100 105 110 

Asn Gly Gin Asp Met Val Phe Thr Val Tyr Gly Asp His Trp Arg Lys 

115 120 125 

Met Arg Arg lie Met Thr Val Pro Phe Phe Thr Asn Lys Val Val Ala 

130 135 140 

Gin Asn Arg Val Gly Trp Glu Glu Glu Ala Arg Leu Val Val Glu Asp 
145 " 150 155 160 

Val Lys Ala Asp Pro Ala Phe Ala Thr Ala Gly Thr Val He Arg Arg 

165 170 175 

Arg Leu Gin Leu Met Met Tyr Asn Asp Met Phe Arg He Met Phe Asp 

180 185 190 

Arg Arg Phe Glu Ser Val Asp Asp Pro Leu Phe Asn Lys Leu Lys Ala 

195 200 205 

Met Asn Ala Glu Arg Ser He Leu Ser Gin Ser Phe Asp Tyr Asn Tyr 

210 215 220 

Gly Asp Phe He Pro He Leu Arg Pro Phe Leu Arg Lys Tyr Leu Asn 
225 230 235 240 

Arg Cys Thr Asn Leu Thr Thr Lys Arg Met Lys Leu Phe Glu Asp His 

245 250 255 

Phe Val Ala Asp Arg Lys Lys Ala Leu Glu Gin Asn Gly Glu He Arg 

260 265 270 

Cys Ala Met Asp His He Leu Glu Ala Glu Arg Lys Gly Glu He Asn 

275 280 285 

His Asp Asn Val Leu Tyr lie Val Glu Asn He Asn Val Ala Ala He 

290 295 300 

Glu Thr Thr Leu Trp Ser He Glu Trp Gly He Ala Glu Leu Val Asn 
305 310 315 320 

His Pro Asp Val Gin Ser Lys Leu Arg Asp Glu Met Thr Ala Val Leu 

325 330 335 

Gly Ala Asp Val Ala Val Thr Glu Pro Asp Leu Glu Arg Leu Pro Tyr 

340 345 350 

Leu Gin Ser Val Val Lys Glu Thr Leu Arg Leu Arg Met Ala He Pro 

355 360 365 

Leu Leu Val Pro His Met Asn Leu Ser Asp Ala Lys Leu Ala Gly Tyr 

370 375 380 

Asp lie Pro Ala Glu Ser Lys He Leu Val Asn Ala Trp Phe Leu Ala 
385 390 395 400 

Asn Asp Pro Lys Arg Trp Val Arg Ala Asp Glu Phe Arg Pro Glu Arg 

405 410 415 

Phe Leu Glu Glu Glu Lys Ala Val Glu Ala His Gly Asn Asp Phe Arg 

420 425 430 

Phe Val Pro Phe Gly Val Gly Arg Arg Ser Cys Pro Gly He Val Leu 

435 440 445 

Ala Leu Pro He He Gly He Thr Leu Gly Arg Leu Val Gin Asn Phe 

450 455 460 

Gin Leu Leu Pro Pro Pro Gly Gin Asp Lys He Asp Thr Thr Glu Lys 
465 470 475 480 

Pro Gly Gin Phe Ser Asn Gin He Leu Lys His Ala Thr Val Val Cys 

485 490 495 

Lys Pro Leu Giu Ala 
500 



<210> 95 
<211> 505 
<212> PRT 
<213> Festuca 



arundinacea 
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<400> 95 

Met Asp Phe Val Phe Val Glu Lys Leu Leu Val Gly Leu Leu Ala Ser 

1 5 10 15 

Val Val Val Ala lie Val Val Ser Lys He Arg Gly Arg Lys Leu Arg 

20 25 30 

Leu Pro Pro Gly Pro He Pro Val Pro He Phe Gly Asn Trp Leu Gin 

35 ~ 40 45 

Val Gly Asp Asp Leu Asn His Arg Asn Leu Ala Ala Met Ala Arg Lys 

50 ' ~ 55 60 

Phe Gly Glu Val Phe Leu Leu Arg Met Gly He Arg Asn Leu Val Val 
65 "* 70 75 80 

Val Ser Ser Pro Glu Leu Ala Lys Glu Val Leu His Thr Gin Gly Val 

85 90 95 

Glu Phe Gly Ser Arg Thr Arg Asn Val Val Phe Asp He Phe Thr Gly 

100 105 HO 

Lys Gly Gin Asp Met Val Phe Thr Val Tyr Gly Asp His Trp Arg Lys 

115 120 125 

Met Arg Arg He Met Thr Val Pro Phe Phe Thr Asn Lys Val Val Gin 

130 " 135 140 

Gin Tyr Arg Ala Gly Trp Glu Ala Glu Ala Ala Phe Val Val Asp Asn 
145 . ~ 150 155 160 

Val Arg Ala Asp Pro Lys Ala Ala Thr Asp Gly Val Val Leu Arg Arg 

165 170 175 

His Leu Gin Leu Met Met Tyr Asn Asn Met Tyr Arg He Met Phe Asp 

180 185 190 

Arg Arg Phe Glu Ser Met Asp Asp Pro Leu Phe Leu Arg Leu Arg Ala 

195 200 205 

Leu Asn Gly Glu Arg Ser Arg Leu Ala Gin Ser Phe Glu Tyr Asn Tyr 

210 " 215 220 

Gly Asp Phe He Pro Val Leu Arg Pro Phe Leu Arg Gly Tyr Leu Gly 
225 * 230 235 240 

Leu Cys Glu Gin Val Lys Glu Thr Arg Leu Lys Leu Phe Lys Asp Tyr 

245 250 255 

Phe Leu Asp Glu Arg Lys Lys Leu Ala Ser Thr Lys Ser Met Asp Thr 

260 265 270 

Asn Gly Leu Lys Cys Ala He Asp His He Leu Glu Ala Gin Glu Lys 

275 280 285 

Gly Glu He Asn Glu Asp Asn Val Leu Tyr He He Glu Asn He Asn 

290 295 300 

Val Ala Ala He Glu Thr Thr Leu Trp Ser He Glu Trp Gly He Ala 
305 310 315 320 

Glu Leu Val Asn His Pro Glu He Gin Gin Lys Leu Arg Asp Glu Met 

325 330 335 

Asp Ala Val Leu Gly Ala Gly His Gin He Thr Glu Pro Asp Thr His 

340 345 350 

Lys Leu Pro Tyr Leu Gin Ala Val He Lys Glu Thr Leu Arg Leu Arg 

355 360 365 

Met Ala He Pro Leu Leu Val Pro His Met Asn Leu His Asp Ala Lys 

370 375 380 

Leu Ala Gly Tyr Asn He Pro Ala Glu Ser Lys He Leu Val Asn Ala 
385 ' 390 395 ^ 400 

Trp Phe Leu Ala Asn Asn Pro Glu Gin Trp Lys Arg Pro Asp Glu Phe 

405 410 * 415 

Arg Pro Glu Arg Phe Leu Glu Glu Glu Lys His Val Glu Ala Ser Gly 

420 425 430 

Asn Asp Phe Arg Phe Leu Pro Phe Gly Val Gly Arg Arg Ser Cys Pro 

435 440 445 

Gly He He Leu Ala Leu Pro He Leu Gly He Thr He Gly Arg Leu 

450 455 460 

Val Gin Asn Phe Glu Leu Thr Thr Pro Pro Gly Val Asp Lys Leu Asp 
465 470 475 480 

Thr Thr Glu Lys Gly Gly Gin Phe Ser Leu His He Leu Asn His Ser 

485 490 495 

Thr He Val Ala Lys Pro Arg Val Phe 
500 505 
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<210> 96 
<211> 361 
<212> PRT 

<213> Lolium perenne 
<400> 96 

Met Gly lie Val Asn Ala Ser Glu Lys Thr He Thr Gly Trp Ala Ala 

15 10 15 

Arg Asp Ala Thr Gly His Leu Ser Pro Tyr Thr Tyr Asn Leu Arg Arg 

20 25 30 

Thr Gly Ala Glu Asp Val Val Leu Lys Val Leu Tyr Cys Gly He Cys 

35 40 45 

His Thr Asp Leu His Gin Thr Lys Asn His Leu Gly Ala Pro Lys Tyr 

50 55 60 

Pro Met Val Pro Gly His Glu Val Val Gly Glu Val Val Glu Val Gly 
65 70 75 80 

Pro Glu Val Ser Lys Tyr Ser Val Gly Asp Val Val Gly Val Gly Val 

85 90 95 

He Val Gly Cys Cys Arg Asp Cys Arg Pro Cys Lys Ala Asn Val Glu 

100 105 HO 

Gin Tyr Cys Asn Lys Lys lie Trp Ser Tyr Asn Asp Val Tyr Thr Asp 

115 120 125 

Gly Lys Pro Thr Gin Gly Gly Phe Ala Ser Ser Met Val Val Asp Gin 

130 135 140 

Lys Phe Val Val Lys He Pro Ala Gly Leu Ala Pro Glu Gin Ala Ala 
145 ~ 150 155 160 

Pro Leu Leu Cys Ala Gly Val Thr Val Tyr Ser Pro Leu Lys His Phe 

165 170 17 5 

Gly Leu Met Thr Pro Gly Leu Arg Gly Gly He Leu Gly Leu Gly Gly 

180 185 190 

Val Gly His Met Gly Val Lys Val Ala Lys Ser Met Gly His His Val 

195 ~ 200 205 

Thr Val He Ser Ser Ser Asp Lys Lys Arg Ala Glu Ala Met Asp Asp 

210 215 220 

Leu Gly Ala Asp Ala Tyr Leu Val Ser Ser Asp Glu Ala Gin Met Ala 
225 ' 230 235 240 

Ala Ala Met Asp Ser Leu Asp Tyr He He Asp Thr Val Pro Val Lys 

245 250 255 

His Pro Leu Glu Pro Tyr Leu Ala' Leu Leu Lys Met Asp Gly Lys Leu 

260 265 270 

Val Leu Met Gly Val He Gly Glu Pro Leu Ser Phe Val Ser Pro Met 

275 280 285 

Val Met Leu Gly Arg Lys Thr He Thr Gly Ser Phe He Gly Ser He 

290 295 300 

Glu Glu Thr Glu Glu Val Leu Arg Phe Cys Val Asp Lys Gly Leu Thr 
305 310 315 320 

Ser Gin He Glu Val Val Lys Met Asp Tyr Leu Asn Gin Ala Leu Glu 

325 330 335 

Arg Leu Glu Arg Asn Asp Val Arg Tyr Arg Phe Val Val Asp Val Ala 

340 345 350 

Gly Ser Asn He Asp Asp Thr Ala Ala 
355 360 

<210> 97 
<211> 361 
<212> PRT 

<213> Festuca arundinacea 
<400> 97 

Met Gly Ser Val Asp Ala Ser Glu Lys Thr He Thr Gly Trp Ala Ala 

15 10 15 

Arg Asp Thr Thr Gly His Leu Ser Pro Tyr Thr Tyr Thr Leu Arg Arg 

20 25 30' 

Thr Gly Ala Glu Asp Val Val Leu Lys Val Leu Tyr Cys Gly He Cys 
35 40 45 . 
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His 


Thr 


Asp 


Leu 


His 


Gin 


Thr 


Lys 


Asn 


His 


Leu Gly Ala 


Ser 


Lys 


Tyr 




50 










55 










60 










Pro 


Met 


Val 


Pro 


Gly 


His 


Glu 


Val 


Val 


Gly 


Glu 


Val 


Val 


Glu 


Val 


Gly 


65 










70 










75 










80 


Pro 


Glu 


Val 


Ser 


Lys 


Tyr 


Ser 


Val 


Gly Asp Val Val 


Gly Val 


Gly Val 










85 










90 










95 




He 


Val 


Gly 


Cys 


Cys 


His 


Asp 


Cys 


Arg 


Pro 


Cys 


Lys 


Ala 


Asn 


Val 


Glu 








100 










105 










110 






Gin 


Tyr 


Cys 


Asn 


Lys 


Lys 


He 


Trp 


Ser 


Tyr 


Asn 


Asp 


Val 


Tyr 


Thr 


Asp 






115 










120 










125 








Gly 


Lys 


Pro 


Thr 


Gin 


Gly 


Gly 


Phe 


Ala 


Ser 


Ala 


Met 


Val 


Val 


Asp 


Gin 




130 










135 










140 










Lys 


Phe 


Ala 


Val 


Lys 


He 


Pro 


Ala 


Gly Leu Ala 


Pro 


Glu 


Gin 


Ala 


Ala 


145 








150 










155 










160 


Pro 


Leu 


Leu 


Cys 


Ala 


Gly 


Val 


Thr 


Val 


Tyr 


Ser 


Pro 


Leu 


Lys 


His 


Phe 










165 










170 










175 




Gly 


Leu 


Met 


Thr 


Pro 


Gly 


Leu 


Arg 


Gly 


Gly 


He 


Leu 


Gly 


Leu 


Gly Gly 






180 










185 










190 






Val 


Gly 


His 


Met 


Gly 


Val 


Lys 


Val 


Ala 


Lys 


Ser 


Met 


Gly 


His 


His 


Val 




195 










200 










205 








Thr 


Val 


He 


Ser 


Ser 


Ser 


Asn 


Lys 


Lys 


Arg 


Ala 


Glu 


Ala 


Met 


Asp 


Asp 




210 










215 










220 










Leu 


Gly 


Ala 


Asp 


Ala 


Tyr 


Leu 


Val 


Ser 


Ser 


Asp 


Glu 


Ala 


Gin 


Met 


Ala 


225 










230 










235 










240 


Ala 


Ala 


Met 


Asp 


Ser 


Leu 


Asp 


Tyr 


He 


He 


Asp 


Thr 


Val 


Pro 


Val 


Lys 










245 










250 










255 




His 


Pro 


Leu 


Glu 


Pro 


Tyr 


Leu 


Ala 


Leu 


Leu 


Lys 


Met 


Asp 


Gly 


Lys 


Leu 








260 










265 










270 






Val 


Leu 


Met 


Gly 


Val 


He 


Ala 


Glu 


Pro 


Leu 


Ser 


Phe 


Val 


Ser 


Pro 


Met 






275 










280 










285 








Val 


Met 


Leu 


Gly 


Arg 


Lys 


Thr 


He 


Thr 


Gly 


Ser 


Phe 


He 


Gly 


Ser 


He 




290 










295 










300 










Glu 


Glu 


Thr 


Glu 


Glu 


Val 


Leu 


Arg 


Phe 


Cys 


Val 


Glu 


Lys 


Gly Leu 


Thr 


305 










310 










315 










320 


Ser 


Gin 


He 


Glu 


Val 


Val 


Lys 


Met 


Asp 


Tyr 


Leu 


Asn 


His 


Ala 


Leu 


Glu 










325 










330 










335 




Arg 


Leu 


Glu 


Arg 


Asn 


Asp 


Val 


Arg 


Tyr Arg 


Phe 


Val 


Val 


Asp 


Val 


Ala 








340 










345 










350 






Gly 


Ser 


Asn 


He 


Lys 


Asp 


Ala Asp Ala 




















355 










360 



















<210> 98 
<211> 265 
<212> PRT 

<213> Lolium perenne 
<400> 98 



Met 


Ala 


Thr 


Thr 


Ala 


Ala 


Asp 


Ala 


Thr 


Ala 


Thr 


Val 


Ala 


Lys 


Glu 


Gin 


1 








5 










10 










15 




Thr 


Thr 


Thr 


Asn 


Gly 


Ala 


Ala 


Ser 


Gly Ala 


Glu 


Gin 


Val 


Thr 


Arg 


His 








20 










25 










30 






Ser 


Glu 


Val 
35 


Gly 


His 


Lys 


Ser 


Leu 
40 


Leu 


Gin 


Ser 


Asp 


Ala 
45 


Leu 


Tyr 


Gin 


Tyr 


He 


Leu 


Glu 


Thr 


Thr 


Val 


Tyr 


Pro 


Arg 


Glu 


His 


Glu 


Cys 


Met 


Lys 


50 










55 










60 










Gin 


Leu 


Arg 


Glu 


Asp 


Thr 


Ala 


Asn 


His 


Pro 


Trp 


Asn 


Leu 


Met 


Thr 


Thr 


65 










70 










75 










80 


Ser 


Ala 


Asp 


Glu 


Gly 
85 


Gin 


Phe 


Leu 


Asn 


Leu 
90 


Leu 


He 


Lys 


Leu 


He 
95 


Gly 


Ala 


Lys 


Lys 


Thr 


Met 


Glu 


He 


Gly Val 


Tyr 


Thr 


Gly Tyr 


Ser 


Leu 


Leu 








100 










105 










110 






Ala 


Thr 


Ala 


Leu 


Ala 


He 


Pro 


Glu 


Asp 


Gly Thr 


He 


Leu 


Ala 


Met 


Asp 






115 










120 










125 








He 


Asn 


Arg 


Glu 


Asn 


Tyr 


Glu 


Thr 


He 


Gly Lys 


Pro 


Cys 


He 


Glu 


Lys 



130 135 140 
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Ala 


Gly 


Val 


Ala 


His 


Lys 


He 


Asp 


Phe 


Arg 


Glu 


Gly 


Pro 


Ala 


Leu 


Pro 


145 








150 










155 










160 


Val 


Leu 


Asp 


Glu 


Leu 


Leu 


Glu 


Asp 


Glu 


Ala 


Asn 


His 


Gly 


Thr 


Phe 


Asp 








165 










170 










175 




Phe 


Val 


Phe 


Val 
180 


Asp 


Ala 


Asp 


Lys 


Asp 
185 


Asn 


Tyr 


Leu 


Asn 


Tyr 
190 


His 


Gin 


Arg 


Leu 


Met 


Lys 


Leu 


Val 


Arg 


Val 


Gly Gly 


Leu 


Leu 


Gly 


Tyr Asp 


Asn 




195 










200 










205 








Thr 


Leu 


Trp 


Asn 


Gly 


Ser 


Val 


Val 


Leu 


Pro 


Ala 


Asp 


Ala 


Pro 


Met 


Arg 




210 








215 










220 










Lys 


Tyr 


He 


Arg 


Tyr 


Tyr 


Arg 


Asp 


Phe 


Val 


Leu 


Glu 


Leu 


Asn 


Lys 


Ala 


225 








230 










235 










240 


Leu 


Ala 


Ala 


Asp 


Asp 


Arg 


Val 


Glu 


He 


Cys 


Gin 


Leu 


Pro 


Val 


Gly Asp 










245 










250 










255 




Gly 


He 


Thr 


Leu 


Cys 


Arg 


Arg 


Ala 


Lys 

















260 265 



<210> 99 
<211> 265 
<212> PRT 

<213> Festuca arundinacea 
<400> 99 

Met Ala Thr Thr Ala Ala Asp Ala Thr Ala Thr Val Pro Lys Glu Gin 

15 10 15 

Pro Ala Thr Asn Gly Ala Ala Ser Gly Ala Glu Gin Val Thr Arg His 

20 25 30 

Ser Glu Val Gly His Lys Ser Leu Leu Gin Ser Asp Ala Leu Tyr Gin 

35 40 45 

Tyr He Leu Glu Thr Thr Val Tyr Pro Arg Glu His Glu Cys Met Lys 

50 55 60 

Gin Leu Arg Glu Asp Thr Ala Asn His Pro Trp Asn Leu Met Thr Thr 
65 ~ 70 75 80 

Ser Ala Asp Glu Gly Gin Phe Leu Asn Leu Leu He Lys Leu He Gly 

85 90 95 

Ala Lys Lys Thr Met Glu He Gly Val Tyr Thr Gly Tyr Ser Leu Leu 

100 105 HO 

Ala Thr Ala Leu Ala He Pro Glu Asp Gly Thr He Leu Ala Met Asp 

115 120 125 

He Asn Arg Glu Asn Tyr Glu Thr He Gly Lys Pro Cys He Glu Lys 

130 135 140 

Ala Gly Val Ala His Lys He Asp Phe Arg Glu Gly Pro Ala Leu Pro 
145 150 155 160 

Val Leu Asp Glu Leu Leu Glu Asp Glu Ala Asn His Gly Ser Phe Asp 

165 170 175 

Phe Val Phe Val Asp Ala Asp Lys Asp Asn Tyr Leu Asn Tyr His Gin 

180 185 190 

Arg Leu Met Lys Leu Val Arg Val Gly Gly Leu He Gly Tyr Asp Asn 

195 200 205 

Thr Leu Trp Asn Gly Ser Val Val Leu Pro Ala Asp Ala Pro Met Arg 

210 215 220 

Lys Tyr He Arg Tyr Tyr Arg Asp Phe Val Leu Glu Leu Asn Lys Ala 
225 230 235 240 

Leu Ala Ala Asp Asp Arg Val Glu He Cys Gin Leu Pro Val Gly Asp 

245 250 255 

Gly He Thr Leu Cys Arg Arg Ala Lys 
260 265 

<210> 100 
<211> 363 
<212> PRT 

<213> Lolium perenne 



<400> 100 

Met Thr Val Val Glu Val Leu Ala Ala Gly Asp Ala Ala Ala Ala Ala 
15 10 15 
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Val Ala Arg Pro Ala Gly Asn Gly Gin Thr Val Cys Val Thr Gly Ala 

20 25 30 

Ala Gly Tyr He Ala Ser Trp Leu Val Lys Leu Leu Leu Glu Lys Gly 

35 40 45 

Tyr Thr Val Lys Gly Thr Val Arg Asn Pro Asp Asp Pro Lys Asn Ala 

50 55 60 

His Leu Arg Ala Leu Asp Gly Ala Ala Asp Arg Leu Val Leu Cys Lys 
65 ~ 70 75 80 

Ala Asp Leu Leu Asp Tyr Asp Ala He Arg Arg Ala He Asp Gly Cys 

85 90 95 

His Gly Val Phe His Thr Ala Ser Pro Val Thr Asp Asp Pro Glu Gin 

100 105 110 

Met Val Glu Pro Ala Val Arg Gly Thr Gin Tyr Val He Asp Ala Ala 

115 120 125 

Ala Glu Ala Gly Thr Val Arg Arg Met Val Leu Thr Ser Ser He Gly 

130 135 140 

Ala Val Thr Met His Pro Asn Arg Gly Pro Asp Val Val Val Asp Glu 
145 150 155 160 

Ser Cys Trp Ser Asp Leu Asp Phe Cys Lys Lys Thr Arg Asn Trp Tyr 

165 170 175 

Cys Tyr Gly Lys Ala Val Ala Glu Gin Ala Ala Ser Glu Leu Ala Arg 

180 185 190 

Gin Arg Gly Val Asp Leu Val Val Val Asn Pro Val Leu Val He Gly 

195 200 205 

Pro Leu Leu Gin Pro Thr Val Asn Ala Ser He Gly His He Leu Lys 

210 215 220 

Tyr Leu Asp Gly Ser Ala Ser Lys Phe Ala Asn Ala Val Gin Ala Tyr 
225 230 235 240 

Val Asp Val Arg Asp Val Ala Asp Ala His Leu Arg Val Phe Glu Cys 

245 250 255 

Ala Ala Ala Ser Gly Arg His Leu Cys Ala Glu Arg Val Leu His Arg 

260 ~ 265 270 

Glu Asp Val Val Arg He Leu Ala Lys Leu Phe Pro Glu Tyr Pro Val 

275 280 285 

Pro Thr Arg Cys Ser Asp Glu Ala Asn Pro Arg Lys Gin Pro Tyr Lys 

290 295 300 

Met Ser Asn Gin Lys" Leu Gin Asp Leu Gly Leu Glu Phe Arg Pro Val 
305 ~ 310 315 320 

Ser Gin Ser Leu Tyr Glu Thr Val Lys Ser Leu Gin Glu Lys Gly His 

325 330 335 

Leu Pro Val Leu Ser Glu Gin Ala Glu Ala Asp Lys Glu Thr Leu Ala 

340 345 350 

Ala Glu Leu Gin Ala Gly Val Thr He Arg Ala 
355 360 



<210> 101 

<211> 342 

<212> PRT 

<213> Festuca 



arundinacea 



<400> 101 



Met 


Thr 


Val 


Val 


Asp 


Ala 


Ala 


Ala 


Pro 


Gin 


Leu 


Pro 


Gly His 


Gly Gin 


1 








5 










10 








15 


Thr 


Val 


Cys 


Val 


Thr 


Gly 


Ala 


Ala 


Gly 


Tyr 


He 


Ala 


Ser Gly 


Leu Val 








20 








25 








30 




Lys 


Leu 


Leu 


Leu 


Glu 


Arg 


Gly 


Tyr 


Thr 


Val 


Lys 


Gly 


Thr Val 


Arg Asn 




35 










40 










45 




Pro 


Asp 


Asp 


Pro 


Lys 


Asn 


Ala 


His 


Leu 


Lys 


Ala 


Leu 


Asp Gly Ala Thr 




50 










55 










60 






Glu 


Arg 


Leu 


He 


Leu 


Cys 


Lys 


Ala 


Asp 


Leu 


Leu Asp 


Tyr Asp 


Ala He 


65 










70 








75 






80 


Cys 


Ala 


Ala 


Val 


Glu 


Gly 


Cys 


His 


Gly 


Val 


Phe 


His 


Thr Ala 


Ser Pro 








85 










90 








95 


Val 


Thr 


Asp 


Asp 


Pro 


Glu 


Gin 


Met 


Val 


Glu 


Pro 


Ala 


Val Arg 


Gly Thr 



100 105 110 
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Glu 


Tyr 


Val 


lie 


Asn 


Ala 


Ala 


Ala 


Asp 


Ala 


Gly 


Thr 


Val 


Arg Arg 


Val 






115 










120 










125 








Val 


Phe 


Thr 


Ser 


Ser 


He 


Gly 


Ala 


He 


Thr 


Met 


Asp 


Pro 


Asn Arg 


Gly 




130 










135 










140 










Pro 


Asp 


Val 


Val' 


Val 


Asn 


Glu 


Ser 


Cys 


Trp 


Ser 


Asp 


Leu 


Glu 


Phe 


Cys 


145 








150 










155 










160 


Lys 


Lys 


Thr 


Lys 


Asn 
165 


Trp 


Tyr 


Cys 


Tyr 


Gly 
170 


Lys 


Ala 


Val 


Ala 


Glu 
175 


Gin 


Ala 


Ala 


Trp 


Glu 
180 


Ala 


Ala 


Arg 


Lys 


Arg 
185 


Gly 


He 


Asp 


Leu 


Val 
190 


Val 


Val 


Asn 


Pro 


Val 
195 


Leu 


Val 


Val 


Gly 


Pro 
200 


Leu 


Leu 


Gin 


Pro 


Thr 
205 


Val 


Asn 


Ala 


Ser 


Ala 
210 


Ala 


His 


lie 


Leu 


Lys 
215 


Tyr 


Leu 


Asp 


Gly 


Ser 
220 


Ala 


Lys 


Lys 


Tyr 


Ala 


Asn 


Ala 


Val 


Gin 


Ser 


Tyr 


Val 


Asp 


Val 


Arg 


Asp 


Val 


Ala 


Gly Ala 


225 










230 










235 










240 


His 


lie 


Arg 


Val 


Phe 


Glu 


Ala 


Pro 


Glu 


Ala 


Ser 


Gly Arg 


Tyr 


Leu 


Cys 








245 










250 










255 




Ala 


Glu 


Arg 


Val 


Leu 


His 


Arg 


Gly Asp Val 


Val 


Gin 


He 


Leu 


Ser 


Lys 








260 










265 










270 






Leu 


Phe 


Pro 


Glu 


Tyr 


Pro 


Val 


Pro 


Thr 


Arg 


Cys 


Ser 


Asp 


Glu 


Val 


Asn 






275 








280 










285 








Pro 


Arg 
290 


Lys 


Gin 


Pro 


Tyr 


Lys 
295 


Met 


Ser 


Asn 


Gin 


Lys 
300 


Leu 


Gin 


Asp 


Leu 


Gly 


Leu 


Gin 


Phe 


Thr 


Pro 


Val 


Asn 


Asp 


Ser 


Leu 


Tyr 


Glu 


Thr 


Val 


Lys 


305 










310 










315 










320 


Ser 


Leu 


Gin 


Glu 


Lys 
325 


Gly 


His 


Leu 


Leu 


Val 
330 


Pro 


Ser 


Lys 


Pro 


Glu 
335 


Gly 


Leu 


Asn 


Gly 


Val 
340 


Thr 


Ala 























<210> 102 
<211> 360 
<212> PRT 

<213> Festuca arundinacea 
<400> 102 



Met 


Gly 


Ser 


Thr 


Ala 


Ala 


Asp 


Met 


Ala 


Ala 


Ser 


Ala 


Asp 


Gin 


Glu 


Ala 


1 






5 










10 










15 




Cys 


Met 


Phe 


Ala 


Leu 


Gin 


Leu 


Ala 


Ser 


Ser 


Ser 


He 


Leu 


Pro 


Met 


Thr 






20 










25 










30 






Leu 


Lys 


Asn 


Ala 


He 


Glu 


Leu 


Gly 


Leu 


Leu 


Glu 


He 


Leu 


Val 


Ala 


Ala 






35 










40 










45 








Gly 


Gly 


Lys 


Ser 


Leu 


Thr 


Pro 


Thr 


Glu 


Val 


Ala 


Ala 


Lys 


Leu 


Pro 


Ser 


50 










55 










60 










Ala 


Ala 


Asn 


Pro 


Glu 


Ala 


Pro 


Asp 


Met 


Val 


Asp 


Arg 


Met 


Leu 


Arg 


Leu 


65 










70 










75 










80 


Leu 


Ala 


Ser 


Tyr 


Asn 


Val 


Val 


Thr 


Cys 


Leu 


Val 


Glu 


Glu 


Gly 


Lys 


Asp 








85 










90 










95 




Gly 


Arg 


Leu 


Ser 


Arg 


Ser 


Tyr Gly Ala 


Ala 


Pro 


Val 


Cys 


Lys 


Phe 


Leu 








100 










105 










110 






Thr 


Pro 


Asn 


Glu 


Asp 


Gly 


Val 


Ser 


Met 


Ala 


Ala 


Leu 


Ala 


Leu 


Met 


Asn 






115 










120 










125 








Gin 


Asp 


Lys 


Val 


Leu 


Met 


Glu 


Ser 


Trp 


Tyr Tyr 


Leu 


Lys 


Asp 


Ala 


Val 




130 










135 










140 










Leu 


Asp 


Gly 


Gly 


He 


Pro 


Phe 


Asn 


Lys 


Ala 


Tyr 


Gly Met 


Ser 


Ala 


Phe 


145 






150 










155 










160 


Glu 


Tyr 


His 


Gly 


Thr 


Asp 


Pro 


Arg 


Phe 


Asn Arg 


Val 


Phe Asn Glu Gly 










165 










170 










175 




Met 


Lys 


Asn 


His 


Ser 


He 


He 


He 


Thr 


Lys 


Lys 


Leu 


Leu 


Glu 


Leu 


Tyr 








180 










185 










190 






His 


Gly 


Phe 


Gin 


Gly 


Leu 


Gly 


Thr 


Leu 


Val 


Asp 


Val 


Gly 


Gly Gly Val 






195 










200 










205 








Gly 


Ala 


Thr 


Val 


Ala 


Ala 


He 


Ala 


Ala 


His 


Tyr 


Pro 


Ala 


He 


Lys 


Gly 



210 215 220 
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Val 


Asn 


Phe 


Asp 


Leu 


Pro His Val 


lie 


Ser 


Glu 


Ala 


Pro 


Gin 


Phe 


Pro 


225 








230 






235 










240 


Gly 


Val 


Thr 


His 


Val 


Gly Gly Asp 


Met 


Phe 


Lys 


Glu 


Val 


Pro 


Ser Gly 








245 






250 










255 




Asp 


Ala 


He 


Leu 


Met 


Lys Trp lie 


Leu 


His 


Asp 


Trp 


Ser 


Asp 


Gin 


His 






260 






265 










270 






Cys 


Ala 


Thr 


Leu 


Leu 


Lys Asn Cys 


Tyr 


Asp 


Ala 


Leu 


Pro 


Ala 


His 


Gly 




275 






280 










285 








Lys 


Val 


Val 


Leu 


Val 


Glu Cys He 


Leu 


Pro 


Val 


Asn 


Pro 


Glu 


Ala 


Lys 


290 








295 








300 










Pro 


Ser 


Ser 


Gin 


Gly 


Val Phe His 


Val 


Asp 


Met 


He 


Met 


Leu 


Ala 


His 


305 








310 






315 










320 


Asn 


Pro 


Gly 


Gly 


Arg 
325 


Glu Arg Tyr 


Glu 


Arg 
330 


Glu 


Phe 


Glu 


Ala 


Leu 
335 


Ala 


Arg 


Gly 


Ala 


Gly 


Phe 


Thr Gly Val 


Lys 


Ser 


Thr 


Tyr 


He 


Tyr 


Ala 


Asn 






340 






345 










350 






Ala 


Trp 


Ala 
355 


He 


Glu 


Phe Thr Lys 
360 



















<210> 103 
<211> 360 
<212> PRT 

<213> FLolium perenne 
<400> 103 



Met 


Gly 


Ser 


Thr 


Ala 


Ala 


Asp 


Met 


Ala 


Ala 


Ser 


Ala 


Asp 


Glu Asp Ala 


1 






5 










10 










15 




Cys 


Met 


Phe 


Ala 


Leu 


Gin 


Leu 


Ala 


Ser 


Ser 


Ser 


Val 


Leu 


Pro 


Met 


Thr 






20 










25 










30 






Leu 


Lys 


Asn 


Ala 


He 


Glu 


Leu 


Gly Leu 


Leu 


Glu 


He 


Leu 


Val 


Ala 


Ala 






35 










40 










45 








Gly 


Gly 


Lys 


Ser 


Leu 


Thr 


Pro 


Thr 


Glu 


Val 


Ala 


Ala 


Lys 


Leu 


Pro 


Ser 




50 










55 










60 










Ala 


Ala 


Asn 


Pro 


Glu 


Ala 


Pro 


Asp 


Met 


Val 


Asp Arg 


He 


Leu 


Arg 


Leu 


65 










70 










75 










80 


Leu 


Ala 


Ser 


Tyr 


Asn 


Val 


Val 


Thr 


Cys 


Leu 


Val 


Glu 


Glu 


Gly Lys 


Asp 








85 










90 










95 




Gly 


Arg 


Leu 


Ser 


Arg 


Ser 


Tyr 


Gly Ala Ala 


Pro 


Val 


Cys 


Lys 


Phe 


Leu 








100 










105 










110 






Thr 


Pro 


Asn 


Glu 


Asp 


Gly 


Val 


Ser 


Met 


Ala 


Ala 


Leu 


Ala 


Leu 


Met 


Asn 






115 










120 










125 








Gin 


Asp 


Lys 


Val 


Leu 


Met 


Glu 


Ser 


Trp 


Tyr 


Tyr 


Leu 


Lys 


Asp 


Ala 


Val 




130 










135 










140 










Leu 


Asp 


Gly 


Gly 


He 


Pro 


Phe 


Asn 


Lys 


Ala 


Tyr 


Gly 


Met 


Ser 


Ala 


Phe 


145 










150 










155 










160 


Glu 


Tyr 


His 


Gly 


Thr 


Asp 


Pro 


Arg 


Phe 


Asn 


Arg 


Val 


Phe 


Asn 


Glu 


Gly 










165 










170 










175 




Met 


Lys 


Asn 


His 


Ser 


He 


He 


He 


Thr 


Lys 


Lys 


Leu 


Leu 


Glu 


Leu 


Tyr 








180 










185 










190 






His 


Gly 


Phe 


Glu 


Gly 


Leu Gly 


Ser 


Leu 


Val 


Asp 


Val 


Gly 


Gly Gly 


Val 






195 










200 










205 








Gly 


Ala 


Thr 


Val 


Ala 


Ala 


He 


Ala 


Ala 


His 


Tyr 


Pro 


Thr 


He 


Lys 


Gly 




210 










215 










220 










Val 


Asn 


Phe 


Asp 


Leu 


Pro 


His 


Val 


He 


Ser 


Glu 


Ala 


Pro 


Gin 


Phe 


Pro 


225 








230 










235 










240 


Gly 


Val 


Thr 


His 


Val 


Gly Gly Asp Met 


Phe 


Lys 


Glu 


Val 


Pro 


Ser 


Gly 










245 










250 










255 




Asp 


Ala 


He 


Leu 


Met 


Lys 


Trp 


He 


Leu 


His 


Asp 


Trp 


Ser 


Asp 


Gin 


His 








260 










265 










270 






Cys 


Ala 


Thr 


Leu 


Leu 


Lys 


Asn 


Cys 


Tyr 


Asp 


Ala 


Leu 


Pro 


Ala 


His 


Gly 






275 










280 










285 








Lys 


Val 


Val 


Leu 


Val 


Glu 


Cys 


He 


Leu 


Pro 


Val 


Asn 


Pro 


Glu 


Ala 


Asn 




290 










295 










300 










Pro 


Ser 


Ser 


Gin 


Gly 


Val 


Phe 


His 


Val 


Asp 


Met 


He 


Met 


Leu 


Ala 


His 


305 










310 










315 










320 
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Asn Pro Gly Gly Arg Glu Arg Tyr Glu Arg Glu Phe Gin Ala Leu Ala 

325 330 335 

Arg Gly Ala Gly Phe Thr Gly Val Lys Ser Thr Tyr He Tyr Ala Asn 

340 345 350 

Ala Trp Ala He Glu Phe Thr Lys 

355 360 

<210> 104 
<211> 360 
<212> PRT 

<213> Festuca arundinacea 
<400> 104 

Met Gly Ser Thr Ala Ala Asp Met Thr Ala Ser Ala Asp Glu Glu Ala 

15 10 15 

Cys Met Phe Ala Leu Gin Leu Ala Ser Ser Ser He Leu Pro Met Thr 

20 25 30 

Leu Lys Asn Ala He Glu Leu Gly Leu Leu Glu He Leu Val Ala Ala 

35 40 45 

Gly Gly Lys Ser Leu Thr Pro Thr Glu Val Ala Ala Lys Leu Pro Ser 

50 55 60 

Ala Ala Asn Pro Glu Ala Pro Asp Met Val Asp Arg Met Leu Arg Leu 
65 70 75 80 

Leu Ala Ser Tyr Asn Val Val Ser Cys Leu Val Glu Glu Gly Lys Asp 

85 90 95 

Gly Arg Leu Ser Arg Asn Tyr Gly Ala Ala Pro Val Cys Lys Phe Leu 

100 105 HO 

Thr Pro Asn Glu Asp Gly Val Ser Met Ala Ala Leu Ala Leu Met Asn 

115 120 125 

Gin Asp Lys Val Leu Met Glu Ser Trp Tyr Tyr Leu Lys Asp Ala Val 

130 135 140 

Leu Asp Gly Gly He Pro Phe Asn Lys Ala Tyr Gly Met Ser Ala Phe 
145 150 155 160 

Glu Tyr His Gly Thr Asp Pro Arg Phe Asn Arg Val Phe Asn Glu Gly 

165 17 0 17 5 

Met Lys Asn His Ser He He He Thr Lys Lys Leu Leu Glu Leu Tyr 

180 185 190 

Asp Gly Phe Gin Gly Leu Gly Thr Leu Val Asp Val Gly Gly Gly Val 

195 200 205 

Gly Ala Thr Val Ala Ala He Thr Ala His Tyr Pro Ala He Lys Gly 

210 215 220 

Val Asn Phe Asp Leu Pro His Val He Ser Glu Ala Pro Pro Phe Pro 
225 230 235 240 

Gly Val Thr His Val Gly Gly Asp Met Phe Lys Lys Val Pro Ser Gly 

245 250 255 

Asp Ala He Met Met Lys Trp He Leu His Asp Trp Ser Asp Gin His 

260 265 270 

Cys Ala Thr Leu Leu Lys Asn Cys Tyr Asp Ala Leu Pro Ala His Gly 

275 280 285 

Lys Val Val Leu Val Glu Cys He Leu Pro Val Asn Pro Glu Ala Lys 

290 295 300 

Pro Ser Ser Gin Gly Val Phe His Val Asp Met He Met Leu Ala His 
305 310 315 320 

Asn Pro Gly Gly Arg Glu Arg Tyr Glu Arg Glu Phe Glu Ala Leu Ala 

325 330 335 

Arg Gly Ala Gly Phe Ala Gly Val Lys Ser Thr Tyr He Tyr Ala Asn 

340 345 350 

Ala Trp Ala He Glu Phe Thr Lys 
355 360 

<210> 105 
<211> 361 
<212> PRT 

<213> Lolium perenne 
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<400> 105 

Met Gly Ser Thr Ala Ala Glu He Ala Ala Ser Ala Asp Glu Glu Ala 

1 5 10 15 

Cys Leu Tyr Ala Leu Gin Leu Gly Ser Ser Ser He Leu Pro Met Thr 

20 25 30 

Leu Lys Asn Thr He Glu Leu Gly Leu Leu Glu Thr Leu Met Ala Ala 

35 40 45 

Gly Gly Lys Ser Leu Thr Pro Thr Glu Val Ala Ala Lys Leu Pro Cys 

50 " 55 60 

Ala Ala Lys Asn Pro Glu Ala Pro Asp Met Val Asp Arg Met Leu Arg 
65 70 75 80 

Leu Leu Ala Ser Tyr Asn Leu Val Ser Cys Leu Val Glu Glu Gly Thr 

85 90 95 

Asp Gly Arg Leu Ser Arg Arg Tyr Gly Ala Ala Pro Val Cys Lys Phe 

100 105 HO 

Leu Thr Pro Asn Glu Asp Gly Val Ser Met Ala Ala Leu Ala Leu Met 

115 120 125 

Asn Gin Asp Lys Val Leu Met Glu Ser Trp Tyr Tyr Leu Lys Asp Ala 

130 135 140 

Val Leu Asp Gly Gly He Pro Phe Asn Lys Ala Tyr Gly Met Ser Ala 
145 150 155 160 

Phe Glu Tyr His Gly Thr Asp Leu Arg Phe Asn Arg Val Phe Asn Glu 

165 17 0 17 5 

Ala Met Lys Asn Asn Ser He He He Thr Lys Lys Leu Leu Gin Leu 

180 185 190 

Tyr Asp Gly Phe Gin Gly Leu Gly Thr Leu Val Asp Val Gly Gly Gly 

195 200 205 

Val Gly Ala Thr Val Ala Ala He Thr Ala His Tyr Pro Thr lie Lys 

210 215 220 

Gly He Asn Phe Asp Leu Pro His Val He Ser Glu Ala Pro Pro Phe 
225 230 235 240 

Pro Gly Val Thr His He Gly Gly Asp Met Phe Lys Lys Val Pro Ser 

245 250 255 

Gly Asp Ala He Leu Met Lys Trp He Leu His Asp Trp Ser Asp Gin 

260 265 270 

His Cys Ala Thr Leu Leu Lys Asn Cys Tyr Asp Ala Leu Pro Val His 

275 280 285 

Gly Lys Val Val Leu Val Glu Cys He Leu Pro Val Asn Pro Glu Ala 

290 295 300 

Lys Pro Ser Ser Gin Gly Val Phe His Val Asp Met He Met Leu Ala 
305 310 315 320 

His Asn Pro Gly Gly Arg Glu Arg Tyr Glu Arg Glu Tyr Glu Ala Leu 

325 330 335 

Ala Arg Gly Ala Gly Phe Ala Gly Phe Lys Ser Thr Tyr He Tyr Ala 

340 345 350 

Asn Ala Trp Ala He Glu Phe Thr Lys 
355 360 

<210> 106 
<211> 532 
<212> PRT 

<213> Lolium perenne 
<400> 106 

Met Val Gly Phe Ala Lys He Ala Met Glu Trp He Gin Asp Pro Leu 

15 10 15 

Ser Trp Leu Phe He Ala Ser Val Val Phe Val Val Leu Gin Arg Arg 

20 25 30 

Arg Arg Gly Asn Val Ala Pro Phe Pro Pro Gly Pro Lys Pro Leu Pro 

35 40 45 

He Val Gly Asn Met Ser Met Met Asp Gin Leu Thr His Arg Gly Leu 

50 55 60 

Ala Ala Leu Ala Lys Glu Tyr Gly Gly Leu Leu His He Arg Leu Gly 
65 70 75 80 

Lys Leu His Thr Phe Ala Val Ser Thr Pro Glu Tyr Ala Arg Glu Val 
85 90 95 
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Leu Gin Val Gin Asp Gly Ala Phe Ser Asn Arg Pro Ala Thr He Ala 

100 105 110 

He Ala Tyr Leu Thr Tyr Asp Arg Ala Asp Met Ala Phe Ala His Tyr 

115 120 125 

Gly Pro Phe Trp Arg Gin Met Arg Lys Leu Cys Val Met Lys Leu Phe 

130 135 140 

Ser Arg Arg Arg Pro Glu Thr Trp Leu Ala Val Arg Asp Glu Ser Ala 
145 " ~ 150 155 160 

Ala Leu Val Arg Ala Val Ala Arg Arg Thr Gly Glu Ser Val Asp Leu 

165 170 175 

Gly Glu Leu He Phe Lys Leu Thr Lys Asn Val He Phe Arg Ala Ala 

180 185 190 

Phe Gly Ala Gly Ala Val Ala Ala Asp Ala Glu Glu Gly. Asp Gly Ala 

195 200 205 

Gly Lys Gin Asp Glu Phe He Ala He Leu Gin Glu Phe Ser Lys Leu 

210 215 220 

Phe Gly Ala Phe Asn He Gly Asp Phe He Pro Trp Leu Ser Trp Ala 
225 230 235 240 

Asp Pro Gin Gly He Asn Val Arg Leu Arg Ala Ala Arg Asn Ala Leu 

245 250 255 

Asp Glu Phe He Asp Lys He He Asp Glu His Met Glu Arg Gly Lys 

2 60 2 65 270 

Asn Pro Asp Asp Ala Asp Ala Asp Met Val Asp Asp Met Leu Ala Phe 

275 280 285 

Leu Pro Glu Ala Lys Pro Lys Lys Gly Ala Ala Gly Asp Gly Val Asp 

290 295 300 

Asp Leu Gin Asn Thr Leu Arg Leu Thr Arg Asp Asn He Lys Ala He 
305 310 315 320 

He Met Asp Val Met Phe Gly Gly Thr Glu Thr Val Ala Ser Ala He 

325 330 335 

Glu Trp Ala Met Ala Glu Met Met His Ser Pro Asp Asp Leu Arg Arg 

340 345 350 

Leu Gin Gin Glu Leu Val Asp Val Val Gly Leu Asp Arg Asn Val Asp 

355 360 365 

Glu Ser Asp Leu Asp Lys Leu Pro Phe Leu Lys Cys Val He Lys Glu 

370 ~ 375 380 

Thr Leu Arg Leu His Pro Pro He Pro Leu Leu Leu His Glu Thr Ala 
385 390 395 400 

Glu Asp Cys Val Val Gly Gly Tyr Ser Val Pro Arg Gly Ser Arg Val 

405 410 415 

Met He Asn Val Tyr Ala He Gly Arg Asp Arg Arg Ala Trp Lys Asp 

420 425 430 

Ala Asp Val Phe Arg Pro Ser Arg Phe Val Gin Gly Glu Gly Glu Ala 

435 440 445 

Ala Gly Leu Asp Phe Lys Gly Gly Cys Phe Glu Phe Leu Pro Phe Gly 

450 455 460 

Ser Gly Arg Arg Ser Cys Pro Gly Met Ala Leu Gly Leu Tyr Ala Leu 
465 ' 470 475 480 

Glu Leu Ala Val Ala Gin Leu Ala His Gly Phe Ser Trp Glu Leu Pro 

485 490 495 

Asp Gly Met Lys Pro Ser Glu Leu Asp Met Ser Asp Val Phe Gly Leu 

500 505 510 

Thr Ala Pro Arg Ala Thr Arg Leu Phe Ala Val Pro Thr Pro Arg Leu 

515 . 520 525 

Ala Cys Thr Gin 
530 

<210> 107 

<211> 542 

<212> PRT 

<213> Festuca arundinacea 

<400> 107 

Met Val Gly Phe Ala Lys He Ala Met Glu Trp Leu Gin Glu Pro Leu 
1 5 10 15 
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Ser Trp Leu Phe lie Ala Ser Val Val Phe Val Val Leu Gin Arg Arg 

20 25 30 

Arg Arg Gly Asn Val Ala Pro Phe Pro Pro Gly Pro Lys Pro Leu Pro 

35 40 45 

He Val Gly Asn Met Ser Met Met Asp Gin Leu Thr His Arg Gly Leu 

50 "* 55 60 

Ala Ala Leu Ala Lys Glu Tyr Gly Gly Leu Leu His He Arg Leu Gly 
65 "* 70 75 80 

Lys Leu His Ala Phe Ala Val Ser Thr Pro Glu Tyr Ala Arg Glu Val 

85 90 95 

Leu Gin Val Gin Asp Gly Ala Phe Ser Asn Arg Pro Ala Thr He Ala 

100 ~ 105 HO 

lie Ala Tyr Leu Thr Tyr Asp Arg Ala Asp Met Ala Phe Ala His Tyr 

115 120 125 

Gly Pro Phe Trp Arg Gin Met Arg Lys Leu Cys Val Met Lys Leu Phe 

130 ~ 135 140 

Ser Arg Arg Arg Pro Glu Thr Trp Leu Ala Val Arg Asp Glu Ser Ala 
145 150 155 160 

Ala Leu Val Arg Ala Val Ala Arg Arg Ser Gly Glu Ser Val Asp Leu 

165 170 175 

Gly Glu Leu He Phe Lys Leu Thr Lys Asn Val He Phe Arg Ala Ala 

180 185 190 

Phe Gly Ala Gly Ala Val Ala Gly Asp Gly Asp Gly Asp Gly Ala Gly 

195 " 200 205 

Lys Gin Asp Glu Phe He Ala He Leu Gin Glu Phe Ser Lys Leu Phe 

210 ' 215 220 

Gly Ala Phe Asn He Gly Asp Phe He Pro Trp Leu Ser Trp Ala Asp 
225 230 235 240 

Pro Gin Gly He Asn Val Arg Leu Arg Ala Ala Arg Ala Ala Leu Asp 

245 250 255 

Glu Phe He Asp Lys He He Asp Glu His Met Glu Arg Gly Lys Asn 

260 265 270 

Pro Asp Asp Ala Asp Ala Asp Met Val Asp Asp Met Leu Ala Phe Leu 

275 280 285 

Pro Glu Thr Lys Pro Lys Lys Gly Ala Ala Gly Asp Gly Val Asp Asp 

290 295 300 

Leu Gin Asn Thr Leu Arg Leu Thr Arg Asp Asn He Lys Ala He He 
305 310 315 320 

Met Asp Val Met Phe Gly Gly Thr Glu Thr Val Ala Ser Ala He Glu 

325 330 335 

Trp Ala Met Ala Glu Met Met His Ser Pro Gly Asp Leu Arg Arg Leu 

340 345 350 

Gin Gin Glu Leu Ala Asp Val Val Gly Leu Asp Arg Asn Val Asp Glu 

355 360 365 

Ser Asp Leu Asp Lys Leu Pro Phe Leu Lys Cys Val He Lys Glu Thr 

370 375 380 

Leu Arg Leu His Pro Pro He Pro Leu Leu Leu His Glu Thr Ala Glu 
385 390 395 400 

Asp Cys He Val Gly Gly Tyr Ser Val Pro Arg Gly Ser Arg Val Met 

405 410 415 

He Asn Val Tyr Ala He Gly Arg Asp Arg Lys Ala Trp Lys Asp Ala 

420 425 430 

Asp Val Phe Arg Pro Ser Arg Phe Val Gin Gly Glu Gly Glu Ala Ala 

435 440 445 

Gly Leu Asp Phe Lys Gly Gly Cys Phe Glu Phe Leu Pro Phe Gly Ser 

450 455 460 

Gly Arg Arg Ser Cys Pro Gly Met Ala Leu Gly Leu Tyr Ala Leu Glu 
465 470 475 480 

Leu Ala Val Ala Gin Leu Ala His Gly Phe Ser Trp Glu Leu Pro Asp 

485 490 495 

Gly Met Lys Pro Ser Glu Leu Asp Met Ser Asp Val Phe Gly Leu Thr 

500 505 510 

Ala Pro Arg Ala Thr Arg Leu Phe Ala Val Pro Thr Pro Arg Leu Ala 

515 520 525 

Cys Thr Gin Leu Leu Gly Ala Asp Asp Ala Gly Arg Gin Ala 
530 535 540 
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<210> 108 
<211> 711 
<212> PRT 

<213> Lolium perenne 
<400> 108 

Met Glu Ser Glu Asn Val Ala Ala Asn Gly Asp Gly Leu Cys Val Ala 

15 10 15 

Gin Pro Ala Arg Ala Asp Pro Leu Asn Trp Gly Lys Ala Ala Glu Glu 

20 25 30 

Leu Ser Gly Ser His Leu Asp Ala Val Lys Arg Met Val Glu Glu Tyr 

35 40 45 

Arg Arg Pro Val Val Thr Met Glu Gly Ala Ser Leu Thr He Ala Met 

50 55 60 

Val Ala Ala Val Ala Ala Gly Ala Asp Thr Arg Val Glu Leu Asp Glu 
65 70 75 80 

Ser Ala Arg Gly Arg Val Lys Glu Ser Ser Asp Trp Val Met Asn Ser 

85 90 95 

Met Ala Asn Gly Thr Asp Ser Tyr Gly Val Thr Thr Gly Phe Gly Ala 

100 105 HO 

Thr Ser His Arg Arg Thr Lys Glu Gly Gly Ala Leu Gin Arg Glu Leu 

115 120 125 

lie Arg Phe Leu Asn Ala Gly Ala Phe Gly Thr Gly Ser Asp Gly His 

130 135 140 

Val Leu Pro Ala Ala Thr Thr Arg Ala Ala Met Leu Val Arg Val Asn 
145 150 155 160 

Thr Leu Leu Gin Gly Tyr Ser Gly He Arg Phe Glu He Leu Glu Thr 

165 170 175 

Val Ala Thr Leu Leu Asn Ala Asn Val Thr Pro Cys Leu Pro Leu Arg 

180 185 190 

Gly Thr He Thr Ala Ser Gly Asp Leu Val Pro Leu Ser Tyr He Ala 

195 200 205 

Gly Leu Val Thr Gly Arg Pro Asn Ser Val Ala Thr Ala Pro Asp Gly 

210 215 220 

Thr Lys Val Asn Ala Ala Glu Ala Phe Lys He Ala Gly He Gin His 
225 230 235 240 

Gly Phe Phe Glu Leu Gin Pro Lys Glu Gly Leu Ala Met Val Asn Gly 

245 250 255 

Thr Ala Val Gly Ser Gly Leu Ala Ser Met Val Leu Phe Glu Ala Asn 

260 265 270 

He Leu Gly He Leu Ala Glu Val Leu Ser Ala Val Phe Cys Glu Val 

275 280 285 

Met Asn Gly Lys Pro Glu Tyr Thr Asp His Leu Thr His Lys Leu Lys 

290 J 295 300 

His His Pro Gly Gin He Glu Ala Ala Ala He Met Glu His He Leu 
305 310 315 320 

Glu Gly Ser Ser Tyr Met Met Leu Ala Lys Lys Leu Gly Glu Leu Asp 

325 330 335 

Pro Leu Met Lys Pro Lys Gin Asp Arg Tyr Ala Leu Arg Thr Ser Pro 

340 345 350 

Gin Trp Leu Gly Pro Gin He Glu Val He Arg Ala Ala Thr Lys Ser 

355 360 365 

He Glu Arg Glu He Asn Ser Val Asn Asp Asn Pro Leu He Asp Val 

370 ~ 375 380 

Ser Arg Gly Lys Ala He His Gly Gly Asn Phe Gin Gly Thr Pro He 
385 390 395 400 

Gly Val Ser Met Asp Asn Thr Arg Leu Ala He Ala Ala He Gly Lys 

405 410 415 

Leu Met Phe Ala Gin Phe Ser Glu Leu Val Asn Asp Phe Tyr Asn Asn 

420 425 430 

Gly Leu Pro Ser Asn Leu Ser Gly Gly Arg Asn Pro Ser Leu Asp Tyr 

435 440 445 

Gly Phe Lys Gly Ala Glu He Ala Met Ala Ser Tyr Cys Ser Glu Leu 
450 455 460 
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Gin 


Phe 


Leu 


Gly Asn 


Pro 


Val 


Thr 


Asn 


His 


Val 


Gin 


Ser 


Ala 


Glu 


Gin 


465 










470 










475 










480 


His 


Asn 


Gin 


Asp 


Val 


Asn 


Ser 


Leu Gly Leu 


He 


Ser 


Ala 


Arg 


Lys 


Thr 








485 










490 










495 




Ser 


Glu 


Ala 


He 


Asp 


He 


Leu 


Lys 


Leu 


Met 


Ser 


Ser 


Thr 


Phe 


Leu 


Val 








500 










505 










510 






Ala 


Leu 


Cys 


Gin 


Ala 


He 


Asp 


Leu 


Arg 


His 


Leu 


Glu 


Glu 


Asn 


Val 


Lys 






515 










520 










525 








Asn 


Ala 


Val 


Lys 


Asn 


Cys 


Val 


Lys 


Met 


Val 


Ala 


Arg 


Lys 


Thr 


Leu 


Ser 




530 










535 










540 










Thr 


Asn 


Asp 


Ser 


Gly 


His 


Leu 


His 


Ser 


Ala 


Arg 


Phe 


Cys 


Glu 


Lys 


Asp 


545 










550 










555 










560 


Leu 


Leu 


Leu 


Thr 


He 


Asp 


Arg 


Glu 


Ala 


Val 


Phe 


Ala 


Tyr 


Ala 


Asp 


Asp 










565 










570 










575 




Pro 


Cys 


Ser 


Ala 


Asn 


Tyr 


Pro 


Leu 


Met 


Gin 


Lys 


Met 


Arg 


Ala 


Val 


Leu 






580 










585 










590 






Val 


Glu 


His 


Ala 


Leu 


Ala 


Asn 


Gly 


Glu 


Ala 


Glu 


Arg Asp 


Val 


Gin 


Thr 






595 










600 










605 








Ser 


Val 


Phe 


Ala 


Lys 


Leu 


Ala 


Ala 


Phe 


Glu 


Gin 


Glu 


Leu 


Arg 


Ala 


Val 




610 










615 










620 










Leu 


Pro 


Arg 


Glu 


Val 


Glu 


Ser 


Ala 


Arg 


Cys 


Ala 


Val 


Glu Asn Gly 


Thr 


625 










630 










635 










640 


Ala 


Ala 


Gin 


Gin 


Asn 


Arg 


He 


Thr 


Glu 


Cys 


Arg 


Ser 


Tyr 


Pro 


Leu 


Tyr 










645 










650 










655 




Arg 


Phe 


Val 


Arg 


Lys 


Glu 


Leu 


Gly 


Thr 


Glu 


Tyr 


Leu 


Thr 


Gly 


Glu 


Lys 








660 










665 










670 






Thr 


Arg 


Ser 


Pro 


Gly 


Glu 


Glu 


Val 


Asp 


Lys 


Val 


Phe 


Val 


Ala 


Met 


Asn 






675 










680 










685 








Gin 


Gly 


Lys 


His 


He 


Asp 


Ala 


Leu Leu Glu Cys 


Leu 


Lys 


Glu 


Trp 


Asn 




690 










695 










700 










Gly 


Glu 


Pro 


Leu 


Pro 


He 


Cys 




















705 










710 























<210> 109 
<211> 713 
<212> PRT 

<213> Festuca arundinacea 
<400> 109 



Met 


Glu 


Cys 


Glu 


Asn 


Gly 


His 


Val Ala Ala 


Asn 


Gly Asp 


Gly 


Leu 


Cys 


1 








5 






10 








15 




Val 


Ala 


Gin 


Pro 


Ala 


Arg 


Ala 


Asp Pro Leu 


Asn 


Trp Gly 


Lys 


Ala 


Ala 








20 








25 






30 






Glu 


Glu 


Leu 


Ser 


Gly 


Ser 


His 


Leu Asp Ala 


Val 


Lys Arg 


Met 


Val 


Glu 






35 










40 




45 








Glu 


Tyr 


Arg 


Arg 


Pro 


Val 


Val 


Thr Met Glu 


Gly 


Ala Ser 


Leu 


Thr 


He 




50 










55 






60 








Ala 


Met 


Val 


Ala 


Ala 


Val 


Ala Ala Gly Ala Asp 


Thr Arg 


Val 


Glu 


Leu 


65 










70 






75 








80 


Asp 


Glu 


Ser 


Ala 


Arg 


Gly 


Arg 


Val Lys Glu 


Ser 


Ser Asp 


Trp 


Val 


Met 










85 






90 








95 




Asn 


Ser 


Met 


Ala 


Asn 


Gly 


Thr 


Asp Ser Tyr 


Gly 


Val Thr 


Thr 


Gly 


Phe 








100 








105 






110 






Gly 


Ala 


Thr 


Ser 


His 


Arg 


Arg 


Thr Lys Glu Gly 


Gly Ala 


Leu Gin Arg 






115 










120 




125 








Glu 


Leu 


He 


Arg 


Phe 


Leu 


Asn Ala Gly Ala 


Phe 


Gly Thr 


Gly 


Ser 


Asp 




130 










135 






140 








Gly 


His 


Val 


Leu 


Pro 


Ala 


Ala 


Thr Thr Arg 


Ala 


Ala Met 


Leu 


Val 


Arg 


145 










150 






155 








160 


Val 


Asn 


Thr 


Leu 


Leu 


Gin 


Gly 


Tyr Ser Gly 


He 


Arg Phe 


Glu 


He 


Leu 










165 






170 








175 




Glu 


Thr 


He 


Ala 


Thr 


Leu 


Leu 


Asn Ala Asn 


Val 


Thr Pro 


Cys 


Leu 


Pro" 








180 








185 






190 






Tyr 


Arg 


Gly 


Thr 


He 


Thr 


Ala 


Ser Gly Asp 


Leu 


Val Pro 


Leu 


Ser 


Tyr 




195 










200 




205 
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lie Ala Gly Leu Val Thr Gly Arg Pro Asn Ser Val Ala Thr Ala Pro 

210 215 220 

Asp Gly Ser Lys Val Asn Ala Ala Glu Ala Phe Lys lie Ala Gly lie 
225 230 235 240 

Gin His Gly Phe Phe Glu Leu Gin Pro Lys Glu Gly Leu Ala Met Val 

245 250 255 

Asn Gly Thr Ala Val Gly Ser Gly Leu Ala Ser He Val Leu Phe Glu 

260 265 , 270 

Ala Asn He Leu Gly He Leu Ala Glu Val Leu Ser Ala Val Phe Cys 

275 280 285 

Glu Val Met Asn Gly Lys Pro Glu Tyr Thr Asp His Leu Thr His Lys 

290 295 300 

Leu Lys His His Pro Gly Gin He Glu Ala Ala Ala He Met Glu His 
305 310 315 320 

He Leu Glu Gly Ser Ser Tyr Met Met Leu Ala Lys Lys Leu Gly Glu 

325 330 335 

Leu Asp Pro Leu Met Lys Pro Lys Gin Asp Arg Tyr Ala Leu Arg Thr 

340 345 350 

Ser Pro Gin Trp Leu Gly Pro Gin He Glu Val He Arg Ala Ala Thr 

3 55 360 3 65 

Lys Ser He Glu Arg Glu He Asn Ser Val Asn Asp Asn Pro Leu He 

370 ~ 375 380 

Asp Val Ser Arg Gly Lys Ala He His Gly Gly Asn Phe Gin Gly Thr 
385 390 395 400 

Pro He Gly Val Ser Met Asp Asn Thr Arg Leu Ala He Ala Ala He 

405 410 415 

Gly Lys Leu Met Phe Ala Gin Phe Ser Glu Leu Val Asn Asp Phe Tyr 

420 425 430 

Asn Asn Gly Leu Pro Ser Asn Leu Ser Gly Gly Arg Asn Pro Ser Leu 

435 440 445 

Asp Tyr Gly Phe Lys Gly Ala Glu He Ala Met Ala Ser Tyr Cys Ser 

450 455 460 

Glu Leu Gin Phe Leu Gly Asn Pro Val Thr Asn His Val Gin Ser Ala 
465 470 475 480 

Glu Gin His Asn Gin Asp Val Asn Ser Leu Gly Leu He Ser Ser Arg 

485 490 495 

Lys Thr Ala Glu Ala He Asp He Leu Lys Leu Met Ser Ser Thr Phe 

500 505 510 

Met Val Ala Leu Cys Gin Ala He Asp Leu Arg His He Glu Glu Asn 

515 ~ 520 525 

Val Lys Asn Ala Val Lys Asn Cys Val Lys Thr Val Ala Arg Lys Thr 

530 535 540 

Leu Ser Thr Asn Asp Ser Gly His Leu His Asn Ala Arg Phe Cys Glu 
545 550 555 560 

Lys Asp Leu Leu Leu Thr He Asp Arg Glu Ala Val Phe Ala Tyr Ala 

5 65 57 0 575 

Asp Asp Pro Cys Ser Ala Asn Tyr Pro Leu Met Gin Lys Met Arg Ala 

580 585 590 

Val Leu Val Glu His Ala Leu Ala Asn Gly Glu Ala Glu Gin Asp Val 

595 600 605 

Gin Thr Ser Val Phe Ala Lys Leu Ala Thr Phe Glu Gin Glu Leu Arg 

610 615 620 

Ala Val Leu Pro Lys Glu Val Glu Ser Ala Arg Cys Ser Val Glu Asn 
625 630 635 640 

Gly Thr Ala Ala Gin Gin Asn Arg He Ser Glu Cys Arg Ser Tyr Pro 

645 650 , 655 

Leu Tyr Arg Phe Val Arg Lys Glu Leu Gly Thr Glu Tyr Leu Thr Gly 

660 665 670 

Glu Lys Thr Arg Ser Pro Gly Glu Glu Val Asp Lys Val Phe Val Ala 

675 680 685 

Met Asn Gin Gly Lys His He Asp Ala Leu Leu Glu Cys Leu Lys Glu 

690 695 700 

Trp Asn Gly Glu Pro Leu Pro He Cys 
705 710 
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<210> 110 
<211> 323 
<212> PRT 

<213> Festuca arundinacea 
<400> 110 

Met Ala Phe Ser Gly Ser Val Ser Gly Val Val Leu Val Val Ala lie 

15 10 15 

Leu Leu Leu Gly Leu Ala Ala Ala Ala Ser Ala Gin Leu Ser Ala Thr 

20 25 30 

Phe Tyr Asp Ala Ser Cys Pro Ser Ala Leu Ala Thr lie Lys Ser Ala 

35 40 45 

Val Thr Ala Ala Val Asn Asn Glu Ala Arg Met Gly Ala Ser Leu Leu 

50 55 60 

Arg Leu His Phe His Asp Cys Phe Val Gin Gly Cys Asp Ala Ser Val 
65 70 75 80 

Leu Leu Asn Asp Thr Ala Asn Phe Thr Gly Glu Gin Thr Ala Phe Pro 

85 90 95 

Asn Arg Asn Ser lie Arg Gly Leu Asn Val He Asp Asn Val Lys Ala 

100 105 HO 

Gin Val Glu Ala Val Cys Thr Gin Thr Val Ser Cys Ala Asp He Leu 

115 120 125 

Ala Val Ala Ala Arg Asp Ser He Val Ala Leu Gly Gly Pro Ser Tyr 

130 135 140 

Thr Val Pro Leu Gly Arg Arg Asp Ser Thr Thr Ala Ser Leu Ser Glu 
145 150 155 160 

Ala Asn Arg Asp Leu Pro Pro Pro Ser Ser Asp Leu Ala Asp Leu Val 

165 170 175 

Gly Asn Phe Ser Arg Lys Gly Leu Ser Val Thr Asp Met Val Ala Leu 

180 185 190 

Ser Gly Ala His Thr He Gly Arg Ala Ala Cys Leu Asn Phe Arg Ser 

195 200 205 

Arg He Tyr Gly Glu Ser Asn He Ala Pro Ala Tyr Ala Ala Ser Leu 

210 " 215 220 

Gin Ala Asn Cys Pro Gin Ser Ala Pro Asn Gly Asp Gly Thr Leu Ala 
225 230 235 240 

Pro Leu Asp Val Ser Thr Pro Asp Ala Phe Asp Asn Ala Tyr Tyr Gly 

245 250 255 

Asn Leu Leu Ser Gin Gin Gly Leu Leu His Ser Asp Gin Gin Leu Phe 

260 265 270 

Asn Gly Gly Ser Thr Asp Ser Leu Val Ser Thr Tyr Ala Ser Asn Ala 

275 280 285 

Ala Gin Phe Ser Gly Asp Phe Ala Ala Ala Met Val Asn Met Gly Asn 

290 ~ 295 300 

He Gly Val Leu Thr Gly Ala Gin Gly Glu He Arg Leu Asn Cys Gly 
305 310 315 320 

Lys Val Asn 



<210> 111 
<211> 344 
<212> PRT 

<213> Lolium perenne 
<400> 111 

Met Ala Ser Ser Ser Ser Pro Phe 

1 5 
Lys Ala Thr Val Leu Ala Ala Val 
20 

Gly Ser Ser Ala Ser Ala Ala Glu 

35 40 
Thr Cys Pro Asp Ala Tyr Lys He 

50 55 
His Lys Ser Asp Pro Arg He Phe 
65 70 



Ser Arg Val Ser Gin Leu Ala Val 

10 15 
Cys Leu Leu Leu His Gly Gly Gly 
25 30 
Leu Cys Val Ser Tyr Tyr Asp His 
45 

Val Gin Gly Val Leu Val Glu Ala 
60 

Ala Ser Leu He Arg Leu His Phe 
75 80 
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His 


Asp 


Cys 


Phe 


Val 


Leu 


Gly 


Cys 


Asp 


Gly 


Ser 


Leu 


Leu 


Leu Asp 


Thr 










85 










90 










95 




Phe 


Pro 


Gly 


Phe 


Gin 


Ser 


Glu 


Lys 


Asp 


Ala 


Arg 


Pro 


Asn 


Asn 


Asn 


Ser 






100 










105 










110 






Ala Arg 


Gly 


Tyr 


Pro 


Val 


Val 


Asp 


Ala 


Ala 


Lys 


Ala 


Ala 


Leu 


Glu 


Lys 






115 










120 










125 








Ala 


Cys 


Pro 


Gly Val 


Val 


Ser 


Cys 


Ala 


Asp 


He 


Leu 


Ala 


Leu 


Ala 


Ala 




130 










135 










140 










Glu 


lie 


Ser 


Val 


Gin 


Leu 


Ser 


Gly Gly 


Pro 


Gly 


Trp 


Gly 


Val 


Leu 


Leu 


145 










150 










155 










160 


Gly Arg 


Leu 


Asp 


Gly 


Lys 


Thr 


Ser 


Ser 


He 


Ala 


Gly Ala 


Gin 


Asn 


Leu 










165 










170 










175 




Pro 


Gly 


Pro 


Phe 


Asp 


Gly 


Leu 


Lys 


Asn 


Leu 


Thr 


Leu 


Lys 


Phe 


Gin 


Ala 






180 










185 










190 






Val 


Asn 


Leu 


Asp 


Val 


Thr 


Asp 


Leu 


Val 


Ala 


Leu 


Ser 


Gly Ala His 


Thr 






195 








200 










205 








Phe Gly 


Arg 


Val 


Lys 


Cys 


Arg 


Phe 


Val 


Thr 


Asn 


Arg 


Leu 


Tyr 


Asn 


Phe 




210 










215 










220 










Ser 


Gly 


Thr 


Asn 


Gin 


Pro 


Asp 


Pro 


Thr 


Leu 


Asn 


Ala 


Ala 


Tyr Arg 


Ala 


225 








230 










235 










240 


Phe 


Leu 


Ser 


Thr 


Arg 


Cys 


Pro 


Arg 


Asn 


Gly Asp Ala Asn 


Ser 


Leu 


Asn 










245 










250 










255 




Asp 


Leu 


Asp 


Pro 


Thr 


Thr 


Pro 


Asp 


Thr 


Phe 


Asp 


Lys 


Asn 


Tyr 


Phe 


Thr 








260 










265 










270 






Asn 


Leu 


Glu 


Lys 


Asn 


Arg 


Gly 


Phe 


Leu 


Asp 


Ser 


Asp 


Gin 


Gin 


Leu 


Lys 






275 










280 










285 








Ser 


Asp 


Pro 


Gly 


Ala 


Leu 


Thr 


Thr 


Thr 


Ala 


Pro 


He 


Val 


Asp 


Arg 


Phe 




290 










295 










300 










Ala 


Ser 


Ser 


Gin 


Asp 


Ala 


Phe 


Phe 


Lys 


Ser 


Phe 


Ala 


Trp 


Ser 


Met 


He 


305 








310 










315 










320 


Lys 


Met 


Gly 


Asn 


He 


Leu 


Pro 


He 


Thr 


Asp 


Pro 


Ser 


Arg 


Gly Glu 


Val 






325 










330 










335 




Arg Lys 


His 


Cys 


Ala 


Phe 


Val 


Asn 



















340 

<210> 112 
<211> 326 
<212> PRT 

<213> Festuca arundinacea 
<400> 112 



Met 


Ala 


Thr 


Arg 


Gly 


Val 


Met 


Val 


Ala 


Leu 


Leu 


Leu 


Ala 


Ala Val 


Ala 


1 






5 










10 








15 




Ala 


Ser 


Cys 


Ala 


His 


Ala 


Gin 


Leu 


His 


Glu 


Lys 


Phe 


Tyr 


Ser Glu 


Ser 






20 










25 










30 




Cys 


Pro 


Ser 
35 


Val 


Glu 


Asp 


Val 


Val 
40 


Arg 


Lys 


Glu 


Met 


Val 
45 


Met Ala 


Leu 


Ser 


Leu 
50 


Ala 


Pro 


Ser 


Leu 


Ala 
55 


Ala 


Pro 


Leu 


Leu 


Arg 
60 


Met 


His Phe 


His 


Asp 


Cys 


Phe 


Val 


Arg 


Gly 


Cys 


Asp 


Gly 


Ser 


Val 


Leu 


Leu Asp Ser 


Ala 


65 










70 










75 








80 


Asn 


Lys 


Thr 


Ala 


Glu 


Lys 


Asp 


Ala 


Leu 


Pro 


Asn 


Gin 


Thr 


Leu Arg 


Gly 










85 








90 








95 




Phe 


Asp 


Phe 


Val 
100 


Glu 


Arg 


Val 


Lys 


Ala 
105 


Ala 


Val 


Glu 


Lys 


Ala Cys 
110 


Pro 


Asp 


Thr 


Val 
115 


Ser 


Cys 


Ala 


Asp 


Val 
120 


Val 


Thr 


Leu 


He 


Ala 
125 


Arg Asp 


Ala 


Val 


Trp 


Leu 


Ser 


Lys 


Gly 


Pro 


Phe 


Trp 


Glu 


Val 


Pro 


Leu Gly Arg Arg 




130 










135 










140 








Asp 


Gly 


Ser 


Val 


Ser 


He 


Ser 


Asn 


Glu 


Thr 


Asp 


Ala 


Leu 


Pro Pro 


Pro 


145 










150 










155 








160 


Thr 


Ala 


Asn 


He 


Thr 
165 


Val 


Leu 


Thr 


Gin 


Leu 
170 


Phe 


Ala 


Ala 


Lys Asn 
175 


Leu 


Asp 


He 


Lys 


Asp 
180 


Leu 


Val 


Val 


Leu 


Ser 
185 


Ala 


Ala 


His 


Thr 


He Gly 
190 


Thr 
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Ser 


His 


Cys 
195 


Phe 


Ser 


Phe 


Ser 


Asp 
200 


Arg 


Leu 


Tyr 


Asn 


Phe 

205 


Thr 


Gly 


Leu 


Asp 


Asn 


Ala 


Ser 


Asp 


lie 


Asp 


Pro 


Thr 


Leu 


Glu 


Pro 


Phe 


Tyr 


Met 


Ala 


210 










215 










220 










Lys 


Leu 


Lys 


Ser 


Lys 


Cys 


Thr 


Ser 


Leu Asp 


Asp 


Asn 


Ser 


Thr 


Leu 


Val 


225 








230 










235 










240 


Glu 


Met 


Asp 


Pro 


Gly 


Ser 


Phe 


Lys 


Thr 


Phe 


Asp 


Leu 


Asp 


Tyr 


Phe 


Lys 








245 










250 










255 




Leu 


Val 


Ser 


Lys 


Arg Arg 


Gly 


Leu 


Phe 


His 


Ser 


Asp 


Gly 


Ala 


Leu 


Leu 








260 










265 










270 






Thr 


Asp 


Ala 


Phe 


Thr Arg 


Ala 


Tyr 


lie 


Leu 


Arg 


His 


Ala 


Thr Gly Ala 




275 










280 










285 








Phe 


Lys 


Asp 


Glu 


Phe 


Phe 


Ala 


Asp 


Phe 


Ala 


Val 


Ser 


Met 


Val 


Lys 


Met 




290 








295 










300 










Gly 


Asn 


Thr 


Asp 


Val 


Leu 


Thr 


Gly 


Ser 


Gin 


Gly 


Glu 


lie 


Arg 


Lys 


Lys 


305 










310 










315 










320 


Cys 


Ser 


Val 


Val 


Asn 


His 























325 



<210> 113 
<211> 358 
<212> PRT 

<213> Lolium perenne 



<400> 113 



Met 


Ala 


Ser 


Ser 


Arg 


Val 


Leu 


Leu 


Leu 


Val 


Val 


Ala 


Ala 


Leu 


Ala 


He 


1 








5 










10 










15 




Ser 


Val 


Ser 


Ala 
20 


Thr 


Ala 


Ala 


Ala 


Thr 
25 


Lys 


He 


Ser 


Ala 


Pro 
30 


Leu 


Pro 


Pro 


Leu 


Ala 


Lys 


Gly Leu Asn 


Phe 


Asp 


Phe 


Tyr 


Lys 


Ala 


Thr 


Cys 


Pro 






35 










40 










45 








Gin 


Ala 
50 


Glu 


Ser 


He 


Val 


Phe 
55 


Asn 


Phe 


Leu 


Arg 


Asp 
60 


Ala 


He 


Arg 


Lys 


Asp 


Val 


Gly 


Leu 


Ala 


Ala 


Ala 


Leu 


Leu Arg 


He 


His 


Phe 


His 


Asp 


Cys 


65 








70 










75 










80 


Phe 


Val 


Gin 


Gly 


Cys 


Asp 


Gly 


Ser 


Val 


Leu 


Leu 


Asp 


Lys 


Thr Gly Gly 










85 










90 










95 




Thr 


Asp 


Ser 


Glu 


Lys 


He 


Ala 


Pro 


Pro 


Asn 


Val 


Thr 


Leu 


Arg 


Pro 


Thr 






100 










105 










110 






Ala 


Phe 


Lys 
115 


Ala 


He 


Asn 


Asp 


Leu 
120 


Arg 


Ala 


Leu 


Leu 


Ala 
125 


Lys 


Ala 


Cys 


Gly Ala 


Val 


Val 


Ser 


Cys 


Ala 


Asp 


He 


Ala 


Ala 


Leu 


Ala 


Ala 


Arg 


Asp 




130 










135 










140 










Ser 


Val 


His 


Leu 


Ala 


Gly 


Gly 


Pro 


His 


Tyr 


Pro 


Val 


Pro 


Leu 


Gly 


Arg 


145 










150 










155 










160 


Arg 


Asp 


Gly 


Leu 


Ala 


Pro 


Ala 


Asn 


Leu 


Thr 


Thr 


He 


Leu 


Asn 


Ala 


Leu 






165 










170 










175 




Pro 


Ala 


Pro 


Ser 
180 


Ser 


Asn 


Val 


Thr 


Thr 
185 


Leu 


Leu 


Arg 


Phe 


Leu 
190 


Ala 


Lys 


He 


Ser 


Leu 


Asp 


Ala Asn Asp 


Leu 


Val 


Ala 


Leu 


Ser 


Gly Ala 


His 


Thr 






195 










200 










205 








Leu 


Gly 
210 


He 


Ala 


His 


Cys 


Thr 
215 


Ser 


Phe 


Gin 


Glu 


Arg 
220 


Leu 


Phe 


Pro 


Gin 


Asn Asp 


Val 


Thr 


Leu 


Asn 


Lys 


Trp 


Phe 


Ala 


Ser 


Gin 


Leu Arg 


Leu 


Thr 


225 










230 










235 










240 


Cys 


Pro 


Ala 


Leu 


Asn 


Thr Asp Asn Thr 


Thr 


Asn 


Asn 


Asp 


He 


Arg 


Thr 








245 










250 










255 




Pro 


Asn 


Val 


Phe 


Asp Asn Lys 


Tyr 


Tyr 


Val 


Asp 


Leu 


Leu 


Asn Arg 


Gin 








260 










265 










270 






Gly 


Leu 


Phe 


Thr 


Ser Asp 


Gin 


Asp 


Leu 


His 


Thr 


Asp 


Ala 


Arg 


Thr 


Lys 






275 










280 










285 








Pro 


Thr 
290 


Val 


Thr 


Arg 


Phe 


Ala 
295 


Val 


Asp 


Gin 


Ala 


Ala 
300 


Phe 


Phe 


Asp 


Gin 


Phe 


Val 


Phe 


Ser 


Val 


Val 


Lys 


Met 


Gly Gin 


He 


Asn 


Val 


Leu 


Thr 


Gly 


305 










310 








315 










320 
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Ser Gin Gly Gin lie Arg Asn Asp Cys Ser Ala Pro Asn Lys Gly Arg 

325 330 335 

Thr Asn Asp Asp Leu Pro Trp Ser Val Leu Glu Thr Val Thr Glu Ala 

340 345 350 

Ala Gin Ser Leu Val Leu 
355 

<210> 114 
<211> 344 
<212> PRT 

<213> Lolium perenne 
<400> 114 

Met Thr Thr Met Gly Gly Ser Ser lie Leu Pro Ala Pro Thr Val Ala 

15 10 15 

Thr Thr Ala Leu Val Leu Leu lie Val Leu Phe Ala Ser Pro Ala Thr 

20 25 30 

Val Ala Lys Gly Ser Gly Leu Ser Val Gly Phe Tyr Lys Lys Leu Cys 

35 40 45 

Pro Lys Ala Glu Lys Val Val Arg Arg Thr Val Thr Lys Ala Phe Glu 

50 55 60 

Lys Glu Pro Gly Thr Pro Ala Asp lie He Arg Leu Phe Phe His Asp 
65 70 75 80 

Cys Phe Val Arg Gly Cys Asp Ala Ser Val Leu Leu Glu Ser Thr Pro 

85 90 95 

Gly Arg Met Ala Glu Arg Asp Ser Lys Ala Asn Asn Pro Ser Leu Asp 

100 105 HO 

Gly Phe Glu Val He Ser Asp Ala Lys Glu Thr Leu Glu Lys Leu Cys 

115 120 125 

Pro Gin Thr Val Ser Cys Ala Asp He Leu Ala Leu Ala Ala Arg Asp 

130 135 140 

Gly Ala Tyr Leu Ala Ser Gly Leu Asp Tyr Ala Val Pro Thr Gly Arg 
145 150 155 160 

Arg Asp Gly Leu Val Ser Lys Glu Asp Glu Val Leu Pro Ser Val Pro 

165 170 175 

His Pro Asp Phe Asn His Ser Gin Leu Val Glu Asn Phe Thr Ala Lys 

180 185 190 

Gly Phe Thr Ala Glu Glu Met Val Thr Leu Ser Gly Ala His Thr lie 

195 200 205 

Gly Thr Ser His Cys Ser Ser Phe Thr Asp Arg Leu Tyr Asn Phe Ser 

210 ~ 215 220 

Gin Gly Gly Ala Leu Thr Thr Asp Pro Ala Leu Pro Ala Ala Tyr Ala 
225 "* 230 235 240 

Ala Leu Leu Lys Glu Lys Cys Pro Pro Glu Thr Ala Ala Gin Asn Asp 

245 250 255 

Thr Thr Met Val Gin Leu Asp Asp Val Thr Pro Phe Val Met Asp Asn 

260 265 270 

Gin Tyr Tyr Lys Asn Leu Leu Ala Gly Thr Val Pro Leu Gly Ser Asp 

275 280 285 

Val Ala Leu Met Glu Ser Pro Asp Thr Ala Ala Leu Val Glu Leu Tyr 

290 295 300 

Ala Arg Glu Pro Ala Glu Tyr Trp Ala Lys Arg Phe Val Ala Ala Met 
305 310 315 320 

Val Lys Val Ser Glu Met Glu Val Leu Thr Gly Ala Glu Gly Glu He 

325 330 335 

Arg Leu Asn Cys Ser Lys Val Asn 
340 

<210> 115 
<211> 293 
<212> PRT 

<213> Lolium perenne 



<400> 115 

Thr Arg Glu Asn Tyr Tyr Gly Ser Ser Cys Pro Thr 
15 10 



Ala Leu Leu Thr 
15 
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lie Arg Thr Val Val Thr Thr Ala Val Leu Leu Asp His Arg Met Gly 

20 25 " 30 

Ala Ser Leu Leu Arg Leu His Phe His Asp Cys Phe Val Gin Gly Cys 

35 40 45 

Asp Ala Ser Val Leu Leu Asp Asp Thr Ala Gly Phe Thr Gly Glu Lys 

50 55 60 

Gly Ala Gly Pro Asn Ala Gly Ser Leu Arg Gly Leu Glu Val lie Asp 
65 " 70 75 80 

Lys lie Lys Met Leu Leu Glu Phe Met Cys Pro Arg Thr Val Ser Cys 

85 90 95 

Ala Asp lie Leu Ala Val Ala Ala Arg Asp Ser Val Val Arg Leu Gly 

100 105 110 

Gly Pro Ser Trp Ala Val Gin Leu Gly Arg Arg Asp Ala Thr Thr Ala 

115 120 125 

Ser Ala Ser Leu Ala Ser Ser Asp Leu Pro Gly Pro Asn Ser Asn Leu 

130 135 140 

Asn Asp Leu Leu Thr Ala Phe Ser Lys Lys Gly Leu Ser Thr Thr Asp 
145 150 155 160 

Met Val Ala Leu Ser Gly Ala His Thr lie Gly Arg Ala Gin Cys Gin 

165 170 175 

Asn Tyr Arg Asn Arg lie Tyr Thr Asp Thr Asp lie Asp Gly Ala Phe 

180 185 190 

Ala Ala Ser Leu Arg Gly Gly Cys Pro Gin Ala Gly Gly Asp Gly Asn 

195 200 205 

Leu Ala Pro Leu Asp Ala Ser Ser Pro Asn Thr Phe Asp Asn Gly Tyr 

210 215 220 

Phe Ser Gly Leu Leu Ser Arg Gin Gly Leu Leu His Ser Asp Gin Ala 
225 230 235 240 

Leu Tyr Asp Gly Gly Ser Thr Asp Asp Leu Val Arg Thr Tyr Ala Ser 

245 250 255 

Asn Asn Asp Gin Phe Gly Ser Asp Phe Ala Ala Ala Met Val Lys Leu 

260 265 270 

Ser Asn lie Gly Leu Leu Thr Gly Ser Ser Gly Glu lie Arg Val Asn 

275 280 285 

Cys Arg Ala Val Asn 
2 90 



<210> 116 
<211> 311 
<212> PRT 

<213> Festuca arundinacea 



<400> 116 



Met 


Ala 


Ser 


Ala 


Ser 


Cys 


He 


Ser 


Leu 


Val 


Leu Leu 


Val 


Ala 


Leu 


Ala 


1 








5 










10 








15 




Ala 


Thr 


Ala 


Ala 


Ser 


Ala 


Gin 


Leu 


Ser 


Ser 


Thr Phe 


Tyr 


Asp 


Thr 


Ser 








20 










25 








30 






Cys 


Pro 


Arg 


Ala 


Leu 


Ala 


Thr 


He 


Lys 


Ser 


Gly Val 


Ala 


Ala 


Ala 


Val 




35 










40 








45 






His 


Ser 


Ser 


Asn 


Pro 


Arg 


Met 


Gly Ala 


Ser 


Leu 


Leu Arg 


Leu 


His 


Phe 




50 










55 








60 










Asp 


Cys 


Phe 


Val 


Asn 


Gly 


Cys 


Asp 


Ala 


Ser 


Val Leu 


Leu 


Ser 


Gly Asn 


65 








70 










75 








80 


Glu 


Gin 


Asn 


Ala 


Pro 


Ala 


Asn 


Ala 


Gly 


Ser 


Leu Phe 


Gly 


Phe 


Gly Val 










85 








90 








95 




lie 


Asp 


Asn 


lie 


Lys 


Thr 


Gin 


Leu 


Glu 


Gly 


He Cys 


Lys 


Gin 


Thr 


Val 






100 










105 








110 






Ser 


Cys 


Ala 


Asp 


lie 


Leu 


Thr 


Val 


Ala Ala Arg Asp 


Ser 


Val 


Val 


Ala 




115 








120 








125 








Leu 


Gly 


Gly 


Pro 


Ser 


Trp 


Thr 


Val 


Pro Leu Gly Arg Arg Asp 


Ser 


Thr 




130 










135 








140 










Ser 


Ala 


Thr 


Gly 


Asn 


Thr 


Gly Asp 


Leu 


Pro 


Gly Pro 


Gly 


Ser 


Ser 


Leu 


145 










150 










155 








160 


Ala 


Gin 


Leu 


Gin 


Ala 


Ala 


Phe 


Ala 


Lys 


Lys 


Asn Leu 


Asn 


Thr 


Val 


Asp 



165 17 0 17 5 
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Met Val 


Ala 


Leu 


Ser 


Gly Ala 


His 


Thr 


lie 


Gly Arg 


Ala 


Gin 


Cys 


Gin 






180 










185 










190 






Asn Phe 


Arg 


Ser 


Arg 


lie 


Tyr 


Gly 


Gly Asp 


Ser 


Asn 


He 


Asn 


Ala 


Ala 




195 










200 










205 








Phe Ala 


Thr 


Ser 


Leu 


Lys 


Ala 


Asn 


Cys 


Pro 


Gin 


Ser 


Gly Gly Asn 


Gly 


210 










215 










220 










Asn Leu 


Ala 


Ala 


Leu 


Asp 


7\ 1 

fila 


Thr 


Thr 


Ala 


Asn 


Ala 


Phe 


Asp 


Asn 


Ala 










230 










235 










240 


Tyr Tyr 


Thr 


Asn 


Leu 


Leu 


Ser 


Gin 


Lys 


Gly 


Leu 


Leu 


His 


Ser Asp 


Gin 






245 










ZOU 










255 




Val Leu 


Phe 


Asn 


Asn 


Gly 


Ser 


Thr 


Asp 


Asn 


Thr 


Val 


Arg 


Asn 


Phe 


Ala 






260 








265 










270 






Ser Ser 


Gly 


Ala 


Ala 


Phe 


Ser 


Ser 


Ala 


Phe 


Ala 


Thr 


Ala 


Met 


He 


Lys 




275 










280 










285 








Met Gly 


Asn 


lie 


Ser 


Pro 


Leu 


Thr 


Gly 


Thr 


Gin 


Gly 


Gin 


He 


Arg 


Leu 


290 










295 










300 










Ser Cys 


Ser 


Lys 


Val 


Asn 


Ser 




















305 








310 






















<210> 117 




























<211> 230 




























<212> PRT 




























<213> Lolium perenne 






















<400> 117 




























Met Ala 


Val 


Ser 


Glu 


Leu 


Glu 


Val 


Asp 


Gly 


Val 


Val 


Phe 


Pro 


Pro 


Leu 


1 






5 










10 










15 




Ala Arg 


Pro 


Pro 


Gly Thr 


Ala 


His 


Ala 


His 


Phe 


Leu 


Ala 


Gly 


Ala 


Gly 




20 










25 










30 






Val Arg Gly Met 


Glu 


Leu 


Gly Gly Asn 


Phe 


lie 


Lys 


Phe 


Thr 


Ala 


He 




35 










40 










45 








Gly Val 


Tyr 


Leu 


Gin 


Ala 


Asp 


Ala 


Ala 


Val 


Ser 


Ala 


Leu 


Ala 


Thr 


Lys 


50 










55 










60 










Trp Ala 


Gly Lys 


Pro 


Ala 


As P 


Glu 


Leu 


Ala 


Ala 


Asp 


Asn 


Ala 


Phe 


Phe 


65 








70 










75 










80 


Arg Asp 


Val 


Val 


Thr Gly 


Glu 


Phe 


Glu 


Lys 


Phe 


Thr 


Pro 


Val 


Thr 


Met 






85 










90 










95 




lie Leu 


Pro 


Leu 


Thr 


Gly 


Ala 


Gin 


Tyr 


Ser 


Glu 


Lys 


Val 


Thr 


Glu 


Asn 






100 










105 










110 






Cys Val 


Ala 


Tyr 


Trp 


Lys 


Ala 


Val 


Gly 


Lys 


Tyr 


Thr 


Asn 


Ala 


Glu 


Ala 


115 










120 










125 








Ala Ala 


Val 


Asp 


Lys 


Phe 


Lys 


Glu 


Ala 


Phe 


Arg 


Thr 


Glu 


Ser 


Phe 


Pro 


130 










135 










140 










Pro Gly Ala 


Ser 


lie 


Leu 


Phe 


Thr 


His 


Ser 


Pro 


Ala 


Gly Val 


Leu 


Thr 


145 








150 










155 










160 


Val Ala 


Phe 


Ser 


Lys 


Asp 


Ser 


Ser 


Val 


Pro 


Glu 


Ser 


Gly 


Gly 


Val 


Ala 








165 










170 










175 




lie Glu 


Asn 


Arg 


Pro 


Leu 


Cys 


Glu 


Ala 


Val 


Leu 


Glu 


Ser 


He 


He 


Gly 






180 










185 










190 






Glu His 


Gly Val 


Ser 


Pro 


Ala 


Ala 


Lys 


Leu 


Ser 


Leu 


Ala 


Thr 


Arg 


Val 




195 










. 200 










205 








Ala Glu 


Leu 


Leu 


Asn 


Glu 


Ala 


Ala 


Pro 


Val 


Gly 


Gin 


Ala 


Ala 


Ala 


Glu 


210 










215 










220 










Pro Val 


Ser 


Val 


Ser 


Ala 























225 230 



<210> 118 
<211> 231 
<212> PRT 

<213> Festuca arundinacea 
<400> 118 

Met Ala Val Ser Glu Leu Glu Val Asp Gly Val Val Phe Pro Pro Leu 

1 5 10 15 

Ala Arg Pro Pro Gly Thr Ala His Ala His Phe Leu Ala Gly Ala Gly 
20 25 30 
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Val 


Arg 


Gly Met 


Glu 


Leu 


Gly 


Gly 


Asn 


Phe 


He 


Lys 


Phe 


Thr 


Ala 


He 






35 










40 










45 








Gly Val 


Tyr 


Leu 


Gin 


Ala 


Asp 


Ala 


Ala 


Val 


Ser 


Ala 


Leu 


Ala 


Ala 


Lys 




50 










55 










60 










Trp 


Ala 


Gly 


Lys 


Pro 


Ala 


Asp 


Glu 


Leu 


Ala 


Ala 


Asp 


Asn 


Ala 


Phe 


Phe 


65 










70 










75 










80 


Arg Asp 


Val 


Val 


Thr 


Gly 


Glu 


Phe 


Glu 


Lys 


Phe Arg Arg Val 


Thr 


Met 










85 










90 










95 




He 


Leu 


Pro 


Leu 


Thr 


Gly 


Ala 


Gin 


Tyr 


Ser 


Glu 


Lys 


Val 


Thr 


Glu 


Asn 








100 










105 










110 






Cys 


Val 


Ala 


Tyr 


Trp 


Lys 


Ala 


Val 


Gly Lys 


Tyr 


Thr 


Asp 


Ala 


Glu 


Ala 






115 










120 










125 








Ala 


Ala 


Val 


Asp 


Lys 


Phe 


Lys 


Glu 


Ala 


Phe 


Lys 


Ala 


Glu 


Ser 


Phe 


Pro 




130 










135 










i a n 










Pro 


Gly 


Ala 


Ser 


He 


Leu 


Phe 


Thr 


His 


Ser 


Pro 


Ala 


Gly Val 


Leu 


Thr 


145 








1 en 
XoU 










155 










1 60 

X Q \J 


Val 


Ala 


Phe 


Ser 


Lys 


Asp 


Ser 


Ser 


Leu 


Pro 


Glu 


Ser 


Gly 


Gly Val 


Ala 










165 










170 










175 




He 


Glu 


Asn Arg 


Pro 


Leu 


Cys 


Glu 


Ala 


Val 


Leu 


Lys 


Ser 


He 


He 


Gly 








180 










185 










190 






Lys 


His 


Gly Val 


Ser 


Pro 




Ala 


Lys 


Leu 


Ser 


Leu 


Ala 


Thr 


Arg 


Val 




195 










200 










205 








Ala 


Glu 


Leu 


Leu 


Lys 


Glu 


Ala 


Ala 


Pro 


Val 


Gly 


Glu 


Pro 


Ala 


Val 


Ala 




210 










215 










220 










Glu 


Pro 


Val 


Ser 


Val 


Ser 


Ala 




















225 










230 






















<210> 119 




























<211> 394 




























<212> PRT 




























<213> Lolium perenne 






















<400> 119 




























Met 


Ala 


Ala 


Thr 


Met 


Thr 


Val 


Glu 


Glu 


Val 


Arg 


Lys 


Ala 


Gin Arg 


Ala 


1 








5 










10 










15 




Glu 


Gly 


Pro 


Ala 


Thr 


Val 


Leu 


Ala 


He 


Gly 


Thr 


Ala 


Thr 


Pro 


Ala 


Asn 








20 










25 










30 






Cys 


Val 


Tyr 


Gin 


Ala 


Asp 


Tyr 


Pro 


Asp 


Tyr 


Tyr 


Phe 


Lys 


He 


Thr 


Lys 






35 










40 










45 








Ser 


Asp 


His 


Leu 


Ala 


Asp 


Leu 


Lys 


Glu 


Lys 


Phe 


Lys 


Arg 


Met 


Cys 


Asp 




50 










55 










60 










Lys 


Ser 


Gin 


lie 


Arg 


Lys 


Arg 


Tyr 


Met 


His 


Leu 


Thr 


Glu 


Glu 


He 


Leu 


65 










70 










75 










80 


Glu 


Glu 


Asn 


Pro 


Asn 


Met 


Cys 


Ala 


Tyr 


Met 


Ala 


Pro 


Ser 


Leu 


Asp 


Ala 










85 










90 










95 




Arg 


Gin 


Asp 


He 


Val 


Val 


Val 


Glu 


Val 


Pro 


Lys 


Leu 


Gly 


Lys 


Ala 


Ala 






100 










105 










110 






Ala 


Gin 


Lys 


Ala 


He 


Lys 


Glu 


Trp 


Gly 


Gin 


Pro 


Arg 


Ser 


Lys 


He 


Thr 






115 










120 










125 








His 


Leu 


Val 


Phe 


Cys 


Thr 


Thr 


Ser 


Gly 


Val 


Asp 


Met 


Pro 


Gly Ala 


Asp 




130 










135 










140 










Tyr 


Gin 


Leu 


Thr 


Lys 


Met 


Leu Gly Leu Arg 


Pro 


Ser 


Val 


Lys 


Arg 


Leu 


145 










150 










155 










160 


Met 


Met 


Tyr 


Gin 


Gin 


Gly 


Cys 


Phe 


Ala 


Gly Gly 


Thr 


Val 


Leu 


Arg 


Leu 








165 










170 










175 




Ala 


Lys 


Asp 


Leu 


Ala 


Glu 


Asn 


Asn 


Arg 


Gly Ala Arg 


Val 


Leu 


Val 


Val 








180 










185 










190 






Cys 


Ser 


Glu 


He 


Thr 


Ala 


Val 


Thr 


Phe 


Arg 


Gly Pro 


His 


Glu 


Ser 


His 






195 










200 










205 








Leu 


Asp 


Ser 


Leu 


Val 


Gly 


Gin 


Ala 


Leu 


Phe 


Gly 


Asp 


Gly Ala 


Ala 


Ala 




210 










215 










220 










Val 


He 


He 


Gly 


Ala 


Asp 


Pro 


Asp Val 


Ser 


Val 


Glu Arg 


Pro 


Leu 


Phe 


225 










230 










235 










240 


Gin 


Leu 


Val 


Ser 


Ala 


Ser 


Gin 


Thr 


He 


Leu 


Pro 


Asp 


Ser 


Glu 


Gly Ala 



245 250 255 
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He 


Asp 


Gly 


His 


Leu 


Arg 


Glu 


Val 


Gly 


Leu 


Thr 


Phe 


His 


Leu 


Leu 


Lys 




260 










265 










270 






Asp 


Val 


Pro 


Gly 


Leu 


He 


Ser 


Lys 


Asn 


He 


Glu 


Arg 


Ala 


Leu 


Glu 


Glu 




275 










280 










285 








Ala 


Phe 


Lys 


Pro 


Leu Gly 


He 


Asp 


Asp 


Trp 


Asn 


Ser 


Val 


Phe 


Trp 


Val 




290 










295 










300 










Ala 


His 


Pro 


Gly 


Gly 


Pro 


Ala 


He 


Leu 


Asp 


Met 


Val 


Glu 


Ala 


Lys 


Val 


305 










310 










315 










320 


Asn 


Leu 


Asn 


Lys 


Glu 
325 


Arg 


Met 


Arg 


Ala 


Thr 
330 


Arg 


His 


Val 


Leu 


Ser 
335 


Glu 


Tyr 


Gly 


Asn 


Met 


Ser 


Ser 


Ala 


Cys 


Val 


Leu 


Phe 


He 


Met 


Asp 


Glu 


Met 




340 










345 










350 






Arg 


Lys 


Arg 


Ser 


Ala 


Glu 


Asp 


Gly His 


Thr 


Thr 


Thr 


Gly Glu Gly Met 




355 










360 










365 








Asp 


Trp 


Gly Val 


Leu 


Phe 


Gly 


Phe 


Gly 


Pro 


Gly 


Leu 


Thr 


Val 


Glu 


Thr 




370 










375 










380 










Val 


Val 


Leu 


His 


Ser 


Met 


Pro 


He 


Ala 


Ala 














385 










390 























<210> 120 
<211> 196 
<212> PRT 

<213> Festuca arundinacea 



<400> 120 



Met 


Tyr 


Phe 


Val 


Ser 


Lys 


Ser 


Leu 


Ala 


Glu 


Asn 


Ala 


Ala 


Met 


Asp 


Tyr 


1 






5 










10 










15 




Ala 


Lys 


Glu 


Asn 


Gly 


Val 


Asp 


Phe 


He 


Ser 


He 


He 


Pro 


Thr 


Leu 


Val 






20 










25 










30 






Val 


Gly 


Pro 


Phe 


Leu 


Ser 


Ala 


Gly Met 


Pro 


Pro 


Ser 


Leu 


Val 


Thr 


Ala 




35 










40 










45 








Leu 


Ala 
50 


Leu 


He 


Thr 


Gly 


Asn 
55 


Glu 


Ala 


His 


Tyr 


Ser 
60 


He 


Leu 


Lys 


Gin 


Val 


Gin 


Leu 


Val 


His 


Leu 


Asp 


Asp 


Leu 


Cys 


Asp 


Ser 


Met 


Thr 


Tyr 


Leu 


65 










70 










75 










80 


Phe 


Glu 


His 


Pro 


Asp 


Ala 


Asn 


Gly Arg 


Tyr 


He 


Cys 


Ser 


Ser 


His 


Asp 










85 










90 










95 




Thr 


Thr 


He 


His 
100 


Gly 


He 


Ala 


Arg 


Met 
105 


Leu 


Lys 


Glu 


Arg 


Phe 
110 


Pro 


Glu 


Tyr 


Asp 


He 


Pro 


Gin 


l y s 


Phe 


Pro 


Gly Ala Asp Asp 


Asp 


Leu 


Gin 


Pro 




115 










120 










125 








He 


His 
130 


Phe 


Phe 


Phe 


Lys 


Lys 
135 


Leu 


Leu 


Asp 


His 


Gly 
140 


Phe 


Arg 


Phe 


Arg 


Tyr 


Thr 


Ala 


Glu 


Asp 


Met 


Phe 


Asp 


Ala 


Ala 


Val 


Trp 


Thr 


Cys 


Arg 


Glu 


145 










150 










155 










160 


Lys 


Gly 


Leu 


He 


Pro 


Leu 


Gly 


Ala 


Glu 


Gly 


Ala 


Gly 


Gly 


Pro 


Ala 


Ser 








165 










170 










175 




Ala 


Ala 


Gly 


Lys 


Leu 


Gly 


Ala 


Val 


Leu 


Val 


Gly 


Glu 


Gly 


Gin 


Ala 


He 



180 185 190 

Gly Ala Glu Thr 
195 



<210> 121 
<211> 329 
<212> PRT 

<213> Lolium perenne 
<400> 121 

Met Ala Thr Glu Ala Lys Gly Glu 

1 5 
Gly Phe He Gly Ser Trp Leu Val 
20 

Ser Val His Ala Ala Val Leu Asn 

35 40 
His Leu Leu Ala Leu Ala Ala Ala 
50 55 



Thr Val Leu Val Thr Gly Ala Ser 

10 15 
Arg Leu Leu Leu Ala Arg Gly Tyr 
25 30 
Pro Asp Asp Lys Ala Glu Thr Asp 
45 

Ala Gly Asp Glu Gly Arg He Arg 
60 
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Phe 


Phe 


Arg 


Cys 


Asp 


Leu 


Leu 


Asp 


Gly Ala Ala 


Met 


Leu 


Ala 


Ala 


Val 


65 










70 










75 










80 


Arg 


Gly 


Cys 


Ser 


Gly 


Val 


Phe 


His 


Leu 


Ala 


Ser 


Pro 


Cys 


Thr 


Val 


Asn 




85 










90 










95 




Leu 


Val 


Leu 


Asn 


Pro 


Gin 


Lys 


Glu 


Leu 


Val 


Val 


Pro 


Ala 


Val 


Glu 


Gly 








100 








105 










110 






Thr 


Leu 


Asn 
115 


Val 


Leu 


Arg 


Ala 


Ala 
120 


Lys 


Glu 


Ala 


Gly 


Gly 
125 


Val 


Arg 


Arg 


Val 


Val 
130 


Val 


Thr 


Ser 


Ser 


Val 
135 


Ser 


Ala 


Leu 


Val 


Pro 
140 


Cys 


Pro 


Gly 


Trp 


Pro 


Ala 


Gly 


Glu 


Val 


Leu 


Asp 


Glu 


Arg 


Cys 


Trp 


Thr 


Asp 


He 


Asp 


Tyr 


145 








150 










155 










160 


Cys 


Asp 


Lys 


Asn 


Gly 


Val 


Trp 


Tyr 


Pro 


Ala 


Ser 


Lys 


Ala 


Leu 


Ala 


Glu 








165 










170 










175 




Lys 


Ala 


Ala 


Trp 


Lys 


Phe 


Ala 


Glu 


Glu Asn Gly 


Leu 


Asp 


Val 


Val 


Thr 






180 










185 










190 






Val 


Asn 


Pro 


Gly Thr 


Val 


Leu 


Gly 


Glu 


Met 


He 


Pro 


Pro 


Arg 


Leu 


Asn 






195 










200 










205 








Ala 


Ser 


Met 


Ala 


Met 


Phe 


Leu Arg 


Leu 


Leu 


Glu 


Gly 


Cys 


Lys 


Glu 


Glu 




210 










215 










220 










Tyr 


Ala 


Asp 


Phe 


Phe 


He 


Gly 


Pro 


Val 


His 


Val 


Glu 


Asp 


Val 


Ala 


Leu 


225 








230 










235 










240 


Ala 


His 


He 


Leu 


Leu 


Tyr 


Glu 


Asn 


Pro 


Ser 


Ala 


Ser 


Gly Arg 


His 


Leu 










245 










250 










255 




Cys 


Val 


Glu 


Pro 


He 


Cys 


His 


Trp 


Ser 


Val 


Phe 


Ala 


Ala 


Lys 


Val 


Ala 






260 










265 










270 






Glu 


Leu 


Tyr 
275 


Pro 


Asp 


Tyr 


Lys 


Val 
280 


Pro 


Lys 


Phe 


Pro 


Glu 
285 


Asp 


Thr 


Gin 


Pro 


Gly 
290 


Leu 


Val 


Arg 


Ala 


Lys 
295 


Ala 


Val 


Pro 


Lys 


Lys 
300 


Leu 


Met 


Ala 


Leu 


Gly 


Leu 


Gin 


Phe 


Thr 


Pro 


Leu 


Glu 


Lys 


He 


He 


Arg 


Asp 


Ala 


Val 


Glu 


305 










310 










315 










320 


Ser 


Leu 


Lys 


Ser 


Arg 
325 


Gly 


Cys 


He 


Ala 

















<210> 122 
<211> 328 
<212> PRT 

<213> Lolium perenne 



<400> 122 



Gly 


Ser 


Thr 


Lys 


Gly 


Lys 


Val 


Cys Val Thr 


Gly 


Ala 


Ser 


Gly 


Phe 


Val 


1 








5 






10 










15 




Ala 


Ser 


Trp 


Leu 


lie 


Lys 


Lys 


Leu Leu Glu 


Ser 


Gly 


Tyr 


His 


Val 


He 








20 








25 








30 






Gly 


Thr 


Val 


Arg 


Asp 


Pro 


Gly 


Asn Arg Arg 


Lys 


Val 


Gly 


His 


Leu 


Trp 




35 










40 






45 








Lys 


Leu 


Pro 


Gly 


Ala 


Asn 


Glu 


Arg Leu Gin 


Leu 


Val 


Arg 


Ala 


Asp 


Leu 


50 










55 






60 










Leu 


Glu 


Glu 


Gly 


Ser 


Phe 


Asp 


Asp Ala Val 


Arg 


Ala 


Cys 


Glu Gly Val 


65 










70 






75 










80 


Phe 


His 


He 


Ala 


Ser 


Pro 


Val 


Leu Gly Lys 


Ser 


Asp 


Ser 


Asn 


Cys 


Lys 










85 






90 










95 




Glu 


Ala 


Thr 


Leu 


Gly 


Pro 


Ala 


He Asn Gly Thr 


Leu 


Asn 


Val 


Leu 


Arg 








100 








105 








110 






Ser 


Cys 


Lys 


Lys 


Ser 


Pro 


Phe 


Leu Lys Arg Val 


Val 


Leu 


Thr 


Ser 


Ser 






115 










120 






125 








Ser 


Ser 


Ala 


Val 


Arg 


He 


Arg 


Asp Glu Thr 


Gin 


Gin 


Pro 


Glu 


Leu 


Leu 




130 










135 






140 










Trp 


Asp 


Glu 


Thr 


Thr 


Trp 


Ser 


Ser Val Pro 


Leu 


Cys 


Glu 


Lys 


Leu 


Gin 


145 










150 






155 










160 


Leu 


Trp 


Tyr 


Ala 


Leu 


Ala 


Lys 


Val Phe Ala 


Glu 


Lys 


Ala 


Ala 


Leu Asp 










165 






170 










175 




Phe 


Ala 


Lys 


Glu 


Asn 


Asn 


He 


Asp Leu Val 


Thr 


Val 


Leu 


Pro 


Ser 


Phe 






180 








185 








190 
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Val 


He 


Gly 
195 


Pro 


Ser 


Leu 


Ser 


His 
200 


Glu 


Leu 


Cys 


Thr 


Thr 
205 


Ala 


Ser 


Asp 


lie 


Leu 


Gly 


Leu Leu Gin Gly Asp 


Thr 


Asp 


Arg 


Phe 


Thr 


Leu 


Tyr 


Gly 




210 








215 










220 










Arg 


Met 


Gly 


Tyr 


Val 


His 


He 


Asp 


Asp 


Val 


Ala 


Arg 


Ser 


His 


He 


Leu 


225 










230 










235 










240 


Val 


Tyr 


Glu 


Thr 


Pro 


Glu 


Ala 


Thr 


Gly Arg 


Tyr 


Leu 


Cys 


Ser 


Ser 


Val 








245 










250 










255 




Val 


Leu 


Asp 


Asn 


Asn 


Glu 


Leu 


Val 


Gly 


Leu 


Leu 'Ala 


Lys 


Gin 


Phe 


Pro 








260 










265 










270 






Val 


Phe 


Pro 
275 


He 


Pro 


Arg 


Arg 


Leu 
280 


Lys 


Asn 


Pro 


Tyr 


Gly 
285 


Lys 


Gin 


Ala 


Tyr 


Gin 


Leu 


Asp 


Thr 


Ser 


Lys 


Leu 


Gin 


Gly 


Leu 


Gly 


Leu 


Lys 


Phe 


Lys 


290 










295 










300 










Gly 


Val 


Gin 


Glu 


Met 


Phe 


Asn 


Asp 


Cys 


Val 


Glu 


Ser 


Leu 


Lys 


Asp 


Gin 


305 










310 










315 










320 


Gly 


His 


Leu 


Leu 


Glu 


Cys 


Pro 


Leu 



















325 



<210> 123 
<211> 369 
<212> PRT 

<213> Lolium perenne 



<400> 123 

Met Ala Pro Val Val Glu Arg Ala Pro Phe Leu Pro Thr Gly Glu Ala 

15 10 15 

Thr Leu Arg Pro Ser Phe Val Arg Asp Glu Asp Glu Arg Pro Lys Val 

20 25 30 

Ala His Asp Arg Phe Ser Asp Glu Val Pro Val He Ser Leu His Gly 

35 40 45 

He Asp Asp Ala Arg Arg Thr Glu He Arg Asp Arg Val Ala Ala Ala 

50 55 60 

Cys Glu Gly Trp Gly He Phe Gin Val Val Asp His Gly Val Asp Ala 
65 70 75 80 

Ala Leu He Ala Glu Met Ala Arg Leu Ser Arg Asp Phe Phe Ala Leu 

85 90 95 

Pro Ala Glu Asp Lys Leu Arg Tyr Asp Met Ser Gly Gly Lys Lys Gly 

100 105 HO 

Gly Phe He Val Ser Ser His Leu Gin Gly Glu Thr Val Gin Asp Trp 

115 120 125 

Arg Glu He Val Thr Tyr Phe Ser Tyr Pro Val Lys Ala Arg Asp Tyr 

130 135 140 

Gly Arg Trp Pro Asp Lys Pro Ala Gly Trp Arg Ala Val Val Glu Gin 
145 150 155 160 

Tyr Ser Glu Arg Leu Met Ala Leu Ser Cys Lys Leu Leu Gly Val Leu 

165 170 175 

Ser Glu Ala Met Gly Leu Glu Thr Glu Ala Leu Ser Lys Ala Cys Val 

180 185 190 

Asp Met Asp Gin Lys Val Val Val Asn Phe Tyr Pro Lys Cys Pro Gin 

195 200 205 

Pro Asp Leu Thr Leu Gly Leu Lys Arg His Thr Asp Pro Gly Thr He 

210 215 220 

Thr Leu Leu Leu Gin Asp Leu Val Gly Gly Leu Gin Ala Thr Arg Asp 
225 230 235 240 

Gly Gly Asn Thr Trp He Thr Val Gin Pro He Ala Gly Ala Phe Val 

245 250 255 

Val Asn Leu Gly Asp His Gly His Tyr Leu Ser Asn Gly Arg Phe Lys 

260 265 270 

Asn Ala Asp His Gin Ala Val Val Asn Gly Glu Ser Ser Arg Leu Ser 

275 280 285 

He Ala Thr Phe Gin Asn Pro Ala Pro Asp Ala Lys Val Trp Pro Leu 

290 295 300 

Ala Val Arg Glu Gly Glu Asp Thr lie Leu Glu Glu Pro lie Thr Phe 
305 310 315 320 
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Thr Glu Met Tyr Arg Arg Lys Met Ala Arg Asp Leu Glu Leu Ala Lys 

325 330 335 

Arg Lys Lys Gin Ala Lys Ala Asp Gin Leu Lys Gin Gin Leu Gin Gin 

340 345 350 

Glu Ala Ala Pro Ala Ala Ala Pro Thr Lys Pro Leu Asn Gin lie Leu 
355 360 365 

Ala 



<210> 124 
<211> 380 
<212> PRT 
<213> Festuca 



arundinacea 



<400> 124 



Met 


Ala 


Ser 


Val 


1 








Glu 


Ala 


Thr 


Leu 








20 


Lys 


Val 


Ala 


His 






35 




His 


Gly 


lie 


Asp 




50 






Val 


Ala 


Ala 


Ala 


65 








Gly 


Val 


Asp 


Ala 


Phe 


Phe 


Ala 


Leu 








100 


Gly 


Lys 


Lys 


Gly 






115 




Val 


Gin 


Asp 


Trp 




130 






Ala 


Arg 


Asp 


Tyr 


145 








Val 


Val 


Glu 


Gin 


Leu 


Gly 


Val 


Leu 








180 


Lys 


Ala 


Cys 


Val 






195 




Lys 


Cys 


Pro 


Gin 




210 






Pro 


Gly 


Thr 


lie 


225 








Ala 


Thr 


Arg 


Asp 


Gly 


Ala 


Phe 


Val 








260 


Gly 


Arg 


Phe 


Lys 






275 




Ser 


Arg 


Leu 


Ser 




290 






Val 


Trp 


Pro 


Leu 


305 








Pro 


lie 


Thr 


Phe 


Glu 


Leu 


Ala 


Lys 








340 


Gin 


Leu 


Gin 


Gin 






355 




Pro 


Ala 


Thr 


Thr 




370 







Glu 


Asn 


Ala 


Pro 


5 








Arg 


Pro 


Ser 


Phe 


Asp 


Arg 


Phe 


Ser 








40 


Asp 


Gly 


Gly Ala 






55 




Cys 


Glu 


Gly Trp 




70 






Ala 


Leu 


Val 


Ala 


85 








Pro 


Ala 


Glu 


Asp 


Gly 


Phe 


lie 


Val 








120 


Arg 


Glu 


He 


Val 






135 




Gly 


Arg 


Trp 


Pro 




150 






Tyr 


Ser 


Glu Arg 


165 








Ser 


Glu 


Ala 


Met 


Asp 


Met 


Asp 


Gin 








200 


Pro 


Asp 


Leu 


Thr 






215 




Thr 


Leu 


Leu 


Leu 




230 






Gly 


Gly 


Asn 


Thr 


245 








Val 


Asn 


Leu 


Gly 


Asn 


Ala 


Asp 


His 








280 


lie 


Ala 


Thr 


Phe 






295 




Ala 


Val 


Arg 


Glu 




310 






Thr 


Glu 


Met 


Tyr 


325 








Arg 


Lys 


Lys 


Gin 


Glu 


Gin 


Gin 


Glu 








360 


Lys 


Pro 


Leu 


Asn 



375 



Phe Leu Pro Thr 
10 

Val Arg Asp Glu 
25 

Asp Glu Val Pro 

Arg Arg Ala Glu 
60 

Gly Val Phe Gin 
75 

Glu Met Ala Arg 
90 

Lys Leu Arg Tyr 
105 

Ser Ser His Leu 

Thr Tyr Phe Ser 
140 

Glu Lys Pro Ala 
155 

Leu Met Ala Leu 
170 

Gly Leu Glu Thr 
185 

Lys Val Val Val 

Leu Gly Leu Lys 
220 

Gin Asp Leu Val 

235 

Trp He Thr Val 
250 

Asp His Gly His 
265 

Gin Ala Val Val 

Gin Asn Pro Ala 
300 

Gly Glu Asp Thr 
315 

Arg Arg Lys Met 
330 

Ala Lys Ala Asp 
345 

Ala Val Ala Ala 

Gin He Leu Ala 
380 



Ala 


Ala 


Thr 


Gly 






15 




Asp 


Glu 


Arg 


Pro 




30 






Val 


He 


Ser 


Leu 


45 








He 


Arg 


Asp 


Arg 


Val 


Val 


Asp 


His 








80 


Leu 


Ser Arg 


Glu 






95 




Asp 


Met 


Ser 


Gly 




110 






Gin 


Gly Glu 


Thr 


125 








Tyr 


Pro 


Val 


Lys 


Gly Trp Arg 


Ala 








160 


Ser 


Cys 


Lys 


Leu 






175 




Glu 


Ala 


Leu 


Ser 




190 






Asn 


Phe 


Tyr 


Pro 


205 








Arg 


His 


Thr 


Asp 


Gly 


Gly 


Leu 


Gin 








240 


Gin 


Pro 


Val 


Pro 






255 




Tyr 


Leu 


Ser 


Asn 




270 






Asn 


Gly 


Glu 


Ser 


285 








Pro 


Glu 


Ala 


Lys 


He 


Leu 


Glu 


Glu 








320 


Ala 


Cys 


Asp 


Leu 






335 




Gin 


Leu 


Lys 


Gin 




350 






Ala 


Ala 


Pro 


Lys 


365 
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<210> 125 
<211> 2105 
<212> DNA 

<213> Lolium perenne 



<400> 125 

acttagcctt 

tccagcgccg 

ccgtcgtcct 

tgcgccgccg 

ggcggcaggg 

gtgccgatgg 

ggtgcctact 

accgggttcc 

tacggcggat 

atcgcctggg 

atggttcccg 

cccgacggcc 

tgcctcgcca 

gccaacccca 

accgcctggt 

gacggccacg 

atgcccggga 

taccccgtcg 

ttcgtgctca 

gacgccgtcg 

agatacgact 

cgcatcgtat 

tgggccaatc 

ctcatccaat 

cgcatcaccg 

gacatcgagg 

gtcggctaca 

ctcctcgtcc 

ggcgtcgacg 

aaggatgtcg 

tcggtgaggg 

acggcgacgt 

ttcaacaacg 

tcagctgaca 

gttgcattct 

aaaaa 



cctcggaacc 
tcgtccccgg 
ccgacgacgc 
ttctggcggc 
tggatcgggt 
agttcccgag 
ccgccgacgg 
atttccagcc 
ggtaccacct 
cccacgccgt 
accagtggta 
aggtcatcct 
cgcccgccga 
tcctcttccc 
tcgaccactc 
ccggcatcat 
acatgcaccg 
gcggcaactc 
aggagagcag 
ccaacgtttg 
ggggaaagta 
gggcatacat 
tcatgacgat 
ggccagtgga 
tcaacgccgg 
cctccttcca 
actgcagcac 
ttgccaatgg 
gcggcctcca 
tgaataggat 
tgctagtgga 
cgcgggcgta 
ccacgggcgc 
accatatctt 
tgttaacggc 



atcgaccggg 
caccacggcg 
ccgtgaaaac 
ctcggcgttg 
cccggccggc 
gagccggggc 
cgggttcccg 
ggagcagcac 
cttctaccag 
gtccaaggac 
cgacagcaac 
gctctacacc 
cccgtccgac 
gccgcccggg 
cgaccacacc 
cctcagctac 
cgggcccgac 
gtcggagatg 
cgatgacgaa 
gacgcccatc 
ctacgcctcc 
cggcgagacc 
tccaagaacg 
ggaggtcgac 
ctccgtcatt 
actcaactct 
cagcggtgcc 
ccgcaccgaa 
gacccacttt 
gattggcagc 
ccactccatc 
cccgacggag 
caccgtcacc 
cacgaacgac 
cggtgattgc 



ccgccgccga 
ccgctgcttc 
agaagtagcg 
gcggtggtgg 
gcagacgtgg 
aaggacttgg 
tggagcaacg 
tacatgaacg 
cacaacccca 
atggtcaact 
ggcgtcctca 
ggcaacaccg 
ccgctcctcc 
atcgggctca 
tggcgcaccg 
aagaccaagg 
ggcaccggca 
ctcggcggcg 
cgtcacgact 
gaccgggacc 
aagtccttct 
gactccgagc 
gtggagcttg 
accctccgca 
cgcctccccc 
tccgacgtgg 
gccgtacggg 
cagacggctg 
tgccacgacg 
atcgtgccgg 
gtgcagagct 
gccatctacg 
gccgagaggc 
gacttgtaga 
ctatctacac 



cgcgacgcga 
cttatgcgta 
gcggcgtgag 
tcgtggtcgg 
cgtcggccac 
gcgtgtcgga 
ccatgctgca 
atcccaacgg 
agggcgacag 
ggcgccacct 
ccggctccat 
acaccctagc 
gcgaatggat 
aggacttccg 
tcatcgggtc 
acttcgtcaa 
tgtacgagtg 
acgactcgcc 
actatgcgct 
tggaccttgg 
acgaccagaa 
aggccgacat 
acaggaagac 
ggaactccac 
tccaccaggg 
atgctatcaa 
gggcgctcgg 
tgtacttcta 
agtcacggtc 
tgcttgacgg 
tcgcgatggg 
cggccgcagg 
tcgtcgtgca 
tgaaaccaag 
attcatttgg 



cgcgatggag 
cgcgccgctg 
gtggcgcgcg 
gctcctcgcg 
ggtgccggcc 
gaagtcctcc 
gtggcagcgc 
ccccgtgtac 
ctggggcaac 
cccgctcgcc 
caccgtgctc 
ccaggtccag 
caagcacccc 
cgacccgctc 
caaggacgac 
ctacgagctc 
catcgacctc 
cgacgtgctc 
cggaaggttc 
gatcgggctc 
gaagaaccgc 
caccaaggga 
ccgcacaaac 
ggacctcggt 
cgctcaactc 
cgaggccgac 
cccctttggc 
cgtgtccaag 
aacacgggca 
tgagaccttt 
cgggaggatc 
ggtctacctc 
cgagatggcc 
tttagctcgt 
cgttcaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2105 



<210> 126 
<211> 2068 
<212> DNA 

<213> Festuca arundinacea 



<400> 126 

cccatccacc 

caatggagtc 

acgacgccac 

tgctggccgc 

ggatgggtca 

agatgctgca 

atccagacgg 

ggggcgtcgc 

actggcgccc 

tgtcgggtac 

cagaagaccc 

tccttcgcca 

agggcatgga 

gcattctcat 

tcaagaccaa 

gtaccggtat 

cggaggagct 



ggagtatact 
ccgggccttt 
cctgggcaag 
gtctggcgtg 
ggcaggcgac 
gtggcagcgc 
tccggtatac 
gtgggatgac 
tctcccactg 
catcacggtg 
tatggccgag 
ttggaccaag 
cttccgagac 
cggttccaag 
ggacttcctt 
gtgggagtgc 
gtacgtgata 



aggaaattcc 
cccaacgcgg 
caggaccgcc 
gtggtgctcc 
accgacgagg 
gccgggttcc 
taccgtggat 
tacatagagt 
gccctgcggc 
ctccacaatg 
tctcagtgca 
caccccgcca 
cccaccagtg 
gatgacgaca 
agcttcgagc 
atcgactttt 
aaggcgagca 



tgcaactcga 
cgtacgcgcc 
ccggcgtggg 
tcgtcgctgc 
acggggccgg 
attaccagcc 
attaccacct 
ggggccacgt 
ctgaccattg 
gcacgctcgt 
tcgccgtccc 
accctgttct 
catggtttga 
atggaagcca 
gcgtcccagg 
accccgtcgg 
tggacgacga 



cctcgcgttg 
acttctgcca 
gtggcgcggg 
cactatgctc 
agggttcccg 
cgaggggcac 
cttctttcag 
ggtgtcccag 
gtacgacaag 
cctgctctac 
gaccgacccc 
cgctcaccca 
caagtccgac 
cgctggcatc 
tatcgtgcat 
aggtggccac 
acgacacgac 



ggaattccgg 
cccaccgctg 
ttcttaaccg 
gcgggatcca 
tggagcaacg 
ttcatgagcg 
tacaaccgaa 
gacctggtac 
aagggcgtct 
acgggggtca 
aacgaccccc 
cagggggtcc 
gccacgtggc 
gccttcatct 
cgtgtcgagg 
aactcttcgt 
tactactcat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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tggggagata tgacgcggca gccaacacat ggacgccatt ggacgccgag ctagacttgg 1080 



1980 
2040 



ggattgggct gagatacgac tggggcaagc tctacgctgc cacgtcgttc tacgatccgc 114 0 

tgaagcagcg gcgaattatg ttggggtatg taggcgagac cgactctgca cgagccgacg 1200 

ttgccaaggg atgggcctca cttcagtcga ttccgaggac agtgacacta gacgagaaga 12 60 

ccaggacgaa cctcctccta tggccggtgg aggaggtgga ggccctccgc tacaactcca 1320 

ccgacctcag tggcatcact gttgacaacg gctcagtctt ccacctcccc ctccaccaag 1380 

ccactcagct ggacatcgag gcttccttcc gcctcgacgc ttctgacgtt gccgccatca 1440 

acgaggccga tgtcggctat aactgcagca gcagcggtgg cgcggccgca cgtggcgcta 1500 

tcggcccctt cggcctcctc gtccatgccg ccggagacct ccgtggcgag cagacggcgg 15 60 

tgtacttcta cgtgtccagg gccctcgacg gtaccctccg gactagcttc tgcaacgacg 1620 

agacgcggtc gtcacgggcc agggacgtga cgaagcgggt ggtgggcagc acggtgccgg 1680 

tgctccacgg tgaggcgttg tcgatgaggg tgctcgtgga ccactccatc gtgcagagct 17 4 0 

tcgccatggg tgggagagtc acggcgacct cgcgggtgta cccaacggag gccatctacg 1800 

ccagggcagg ggtgtacctg ttcaacaacg ctaccggcgc cagcgtgact gcggagaggc 18 60 

tcatcgtgca cgagatggcc tcggcggtat acgacgagac cctgatcatg gttgaggact 1920 
cgtagctgct cacatgagct atatatcaga ccggtaacgt tgggtcactt gcatttccaa 
gcgttgaata atttacttag cttagcaagc aacaggtccg aggttccaag taaggtgtgg 

gatattcttc caaaattcaa aaaaaaaa 2 0 68 

<210> 127 
<211> 2198 
<212> DNA 

<213> Lolium perenne 
<400> 127 

cacccatcca ccggaatata tatactagcc aggaaattcc tgcaactcga cctcgagttg 60 

ggaattccgg caatggagtc ccgggccttt cccagcgcgg cgtacgcgcc acttctgcca 120 

tccgccgcag acgacgtcgc cctggccaag caggaccgcc ccggcgtggg gtggcgcggg 180 

ttcttaaccg tgctggccgc ctgcggcgtg gtggtgctcc tcgtcggtgc cactttgctc 240 

gcgggatcca ggatgggtca ggcaggcgac ggcgaaggca acaccgacga ggatggggcc 300 

ggagggttcc cgtggagcaa cgagatgctg cagtggcagc gcgccgggtt ccattaccag 3 60 

ccggaggggc acttcatgag cgatccaaac ggtccagtat actaccgcgg atattaccac 420 

ctcttctttc agtacaaccg aaggggcgtc gcgtgggatg actacataga gtggggccac 480 

gtggtgtccc aggacctggt acactggcgc cctctcccac tggccatgcg gcctgaccat 540 

tggtacgaca agaagggcgt cttgtcgggt accatcacgg tgctccacaa tggcacgctc 60 0 

gtcctgctct acacgggggt cacagaagac cctatggccg agtcccagtg catcgccgtc 660 

ccgaccgacc ccaacgaccc cctccttcgc cattggacca agcaccccgc caaccccgtc 720 

ctcgctcacc cacagggggt ccagggcatg gacttccgag accccaccag cgcgtggtgg 7 80 

gacaagtccg atgccacgtg gcgcattctc atcggttcca aggacgacga caacggcagc 84 0 

cacgctggca tcgccttcat cttcaagact aaggacttcc ttagcttcga gcgtgtccca 900 

ggtatcgtgc atcgtgtcga gggcaccggc atgtgggagt gcatcgactt ttaccccgtc 960 

ggaggtggcc acaactcttc gtcggaggag ttgtacgtga taaaggcgag catggacgac 102 0 

gaacgccacg actactactc attggggagg tacgacgcgg cagcgaacac atggacgcca 108 0 

ttggacgccg agctagactt ggggattggg ctgagatacg actggggcaa gctctacgct 114 0 

tccacgtcgt tctacgatcc ggtgaagcag cggcgcatta tgttggggta tgtaggcgag 1200 

gtcgactctg cgcgagccga tgttgccaag ggatgggcct cgcttcagtc gattccgagg 12 60 

acagtggcgc tagacgagaa gacccgaacg aacctcctcc tatggccggt ggaggaggtg 132 0 

gaggccctcc gctacaactc caccgacctc agcggcatca ccattgacaa cggctccgtc 138 0 

ttccacctcc cactccacca gaccactcag ctggacatcg aggcttcctt ccgcctcgac 14 4 0 

gcttctgatg ttgccgccat caacgaggcc gacgtcggct acaactgcag cagcagcggc 150 0 

ggcgcggcgg cacgtggcgc tctcggcccc ttcggcctcc tcgtccatgc cgccggagac 1560 

ctccgtggcg agcagacggc ggtctacttc tacgtgtcca gggccctcga cggtaccctc 1620 

cggaccagct tctgcaacga cgagacgcgg tcgtcgcggg ccagggacgt gacgaagcgg 168 0 

gtggtgggca gcacggtgcc ggtgctcgac ggcgaggcgt tgtcgatgag agtgctcgtg 17 4 0 

gaccactcca tcgtgcagag cttcgcgatg ggcgggagga ccacggcgac ctcgcgcgtg 1800 

tacccgacgg aggccatcta cgccagggct ggggtgtacc tgttcaacaa cgccaccggc 18 60 

gccggcgtga cggcggagag gctcatcgtg cacgagatgg cctcggcggt atacgacgag 1920 

accctcatgg ttgaggactc atagctgctc acccgtaacg ttgggtcact tgcatttcca 1980 

agcgttgaat taataattta cttgttgtag cagcaagcaa cggtccgagg ttccaagtaa 2040 

ggtgggatat tctaccaaac tccgcgagtc ccgcaaggtt gtgtaggtgt gagttgatgt 2100 

tggcgcacct gcgcgtgtgc atgtaagttg ttgtatttgt tgttctttta aaaaagaaag 2160 

ataccaatct accatactat gtaagcataa aaaaaaaa 2198 
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<210> 128 
<211> 2208 
<212> DNA 

<213> Lolium perenne 



<400> 128 

cacccatcca 

aattccggca 

tgccgcagac 

cttaaccgtg 

ggggtccagg 

gagcaacgag 

catgagcgat 

caaccgaaga 

cctggtacac 

gggcgtcttg 

gggggtcaca 

cgaccccctc 

gggggtccag 

cacgtggcgc 

cttcatcttc 

tgtcgagggt 

ctcttcgtcg 

ctactcattg 

agacttgggg 

cgatccactg 

agccgacgtt 

cgagaagacc 

caactccacc 

ccaccaagcc 

tgccatcaac 

tggcgctctc 

gacggcggtg 

caacgacgag 

ggtgccggtg 

gcagagcttc 

tatctacgcc 

ggagaggctc 

ggactcatag 

caagcgttga 

gtgggatatt 

cgtttgcgca 

aaaaggatac 



ccggagtata 
atggagtccc 
gacgtcgccc 
ctggccgcct 
atgggtcagg 
atgctgcagt 
ccagacggtc 
ggggtcgcgt 
tggcgccctc 
tcgggtacca 
gaagacccta 
cttcgccatt 
ggcatggact 
attctcatcg 
aagaccaagg 
accggcatgt 
gaggagttgt 
gggaggtatg 
attgggctga 
aagcagcggc 
gccaagggat 
cggacgaacc 
gacctcagcg 
actcagctgg 
gaggccgacg 
gggcccttcg 
tacttctacg 
acgcggtcgt 
ctcgacggcg 
gcgatgggtg 
agggcagggg 
atcgtgcacg 
ctgctcacac 
aataatttac 
cttccaaact 
cctgcgcgtg 
tatactatgt 



ctagctagga 
gggactttcc 
tggccaagca 
gcggcgtggt 
caggcgacac 
ggcagcgcgc 
cggtatacta 
gggatgacta 
tcccactggc 
tcacggtgct 
tggccgagtc 
ggaccaagca 
tccgagaccc 
gttccaagga 
acttccttag 
gggagtgcat 
acgtgataaa 
acgcggcagc 
ggtacgactg 
gaattatgtt 
gggcctcact 
tcctcctatg 
gcatcactgt 
acatcgaggc 
tcggctacaa 
gcctcctcgt 
tgtccagggc 
cacgggcccg 
aggtgttagc 
ggagggtcac 
tgtacctgtt 
agatggcctc 
atgagctatc 
ttggcgtagc 
ccgcgagtcc 
tgcttgtaat 
aagtatctac 



aattcctgtg 
cagcgcggcg 
ggaccgcccc 
ggtgctcctc 
cgacgaggac 
cgggttccat 
ccgtggatat 
catagagtgg 
catgcggcct 
ccacaatggc 
ccagtgcatc 
ccccgccaac 
caccagcgcg 
cgacgacaac 
cttcgagcgt 
cgacttttac 
ggcgagcatg 
gaacacatgg 
gggcaagctc 
ggggtatgta 
tcagtcgatt 
gccggtggag 
tgagaacggc 
ttccttccgc 
ctgcagcagc 
ccatgccgcc 
cctcgacggt 
ggacgtgacg 
gatgagggtg 
ggcgacgtcg 
caacaacgcc 
ggcggtatac 
agaccggtaa 
aagccccggg 
cgcaaggttg 
ttgctggatt 
attgttgtaa 



caactcgacc 
tacgcgccac 
ggcgtggggt 
gtcgctgcct 
ggggccggag 
taccagccgg 
taccacctct 
ggccacgtgg 
gaccattggt 
acgctcgtcc 
gccgtcccga 
cccgttctcg 
tggtgggaca 
ggcagccacg 
gtcccaggta 
cccgttggag 
gacgacgaac 
acgccattgg 
tacgcttcca 
ggcgaggtcg 
ccgaggacag 
gaggtggagg 
tccatcttcc 
ctcgatgctt 
agcggtggcg 
ggagacctcc 
agcctccgga 
aagcgggtgg 
ctcgtggacc 
cgggtgtacc 
accggcgcca 
gacgagaccg 
cgttgggtca 
tccgaggttc 
tctaggtgtg 
tgttgtttct 
aaaaaaaa 



tcgagtttgg 
ttctgccatc 
ggcgcggctt 
ctttgctcgc 
ggttcccgtg 
aggggcactt 
tctttcagta 
tgtcccagga 
acgacaagaa 
tcctctacac 
ccgaccccaa 
ctcacccaca 
agtccgactc 
ctggcatcgc 
tcgtgcatcg 
gtggccacaa 
gacacgacta 
acgccgagct 
cgtcgttcta 
actctgcgcg 
tggcactaga 
ccctccgcta 
acctccctct 
ctgatgttgc 
cggccgctcg 
gtggcgagca 
ccagcttctg 
tgggcagcac 
actcgatcgt 
caacggaggc 
gcgtgacggc 
tcatggttaa 
ctagcatttt 
caaaagtaag 
agtgtgatgt 
ttacagaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2208 



<210> 129 
<211> 1790 
<212> DNA 

<213> Festuca arundinacea 



<400> 129 

caccaacgaa 

ccacccgtct 

acggcctcgt 

tcgaagggga 

gcggggatcg 

gcgcgtctta 

aacttgtcgt 

cttgtcttct 

atgctaactc 

atggttcctg 

cttgaggaga 

cataaggtca 

gagaagtttg 

gacatattag 

gcctcatgcg 

gaattattca 



attcgggagg 
ccctcccctg 
cgatcggacc 
tcctcccgtg 
acccgggctc 
tgattgtttc 
tgcttaggtt 
cgaccggaag 
cagacatcac 
atgatggctg 
ccgctaagta 
gcttcttggt 
agaaacgtgg 
ctcaaggggc 
ggaaaacacc 
gcatccctgg 



aagaaaggcg 
ccctcgcctc 
caatctccac 
gccgccgtcc 
tctgtcgctg 
agacctcgat 
tggggccctt 
atcacccact 
tattatgtcg 
ggaggaatat 
ttctgagctg 
tgacaagaag 
ggtagatgca 
tggaaagggt 
caacaatact 
tgtgcacggt 



ctcgcccatc 
cccattcccc 
caaacgcgcc 
tcctccgccg 
gttgctaaaa 
catacaatgg 
tgggagtctg 
ctctataagg 
gtgggcagtg 
ctgaacaata 
aagcttcagc 
agtgctcagg 
aaaataatct 
caggcgcttg 
cttgtttgtg 
gtcatggtta 



tctcccgaaa 
ttcctcttct 
tccggatctc 
ctcggctgga 
tggataagct 
ttgatcatca 
cttactgtca 
aattgaggaa 
agataactta 
agtgggacag 
cagagacaga 
aagtgataaa 
atagtggtgg 
catatttact 
gtgactctgg 
gcaatgccca 



caaccgctcg 
tcccttggcg 
gcgcgccgcc 
ctgtcgtgga 
caatggttct 
tgacgaagag 
ggattctcta 
agagaagcct 
tggtgaggcc 
aaatattgtt 
acagcgtcca 
gtctctctct 
ccaagacctt 
caagaagttc 
caatgatgca 
agaggaacta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 



WO 03/040306 



108 



PCT/NZ02/00239 



ctccagtggc 
tgtgctgctg 
agagacattg 
aagttctatg 
atagagtact 
gaactttcga 
aaaaagtacc 
cttgtgagat 
cttgcgctga 
acatggctca 
ccgtcagcgc 
gagaatttct 
actggatgaa 
aaaaatatta 



atgcagaaaa 
gtattattca 
agtttcctta 
ttctctgcga 
tcaaaaacat 
tccattcttc 
gatcatgggt 
ttgacttgtg 
atgtaaagcc 
aagaatattc 
acgggaagga 
tttccttgtt 
gtatacggag 
tatctcgtta 



tgcgaaggat 
agctattggg 
cgtcaaggag 
gaagtggcgt 
cacggatgca 
catcgatgcg 
ggacagacta 
ggaggcagaa 
tgaaacccct 
cggggatgag 
aattttcttg 
cataatgtta 
gtcttgatgc 
ctggcatgag 



<210> 130 
<211> 3633 
<212> DNA 

<213> Festuca arundinacea 



aaccctaagg 
cacttcaagc 
gactctttca 
agggctgacg 
agtggagtta 
ttggcttcat 
gttatctcac 
ggtgatgcat 
gggggtttcg 
caggcgtcca 
agaatcaaat 
ataagtgctc 
ttggcctaat 
aagctgaagt 



taattcatgc 
taggacctaa 
agcctacagc 
ttccaaaggc 
ttattcatcc 
gttatggtga 
agactgcttc 
gggtgtgctg 
tggtaacaca 
aactctagac 
aagaagcgca 
ccagacacta 
gcttacttga 
aaaaaaaaaa 



aactgagagg 
tatttctcca 
ggctgttgtg 
tgattcagtt 
ctctggcctc 
caaacaaggg 
tgacagttgg 
tttgacaact 
catccacaag 
tggatctcta 
cagaaaacac 
catatatcat 
tgtgtaagat 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1790 



<400> 130 

gcagagtagc 

ggaggagcct 

ctggaggcga 

ctggagacgg 

tacttcgtgg 

aaggtggttg 

aggatctgga 

gcccggcgga 

ctctccgagg 

tccaccgacg 

tccgaggtgc 

atcgtcctca 

tccgacaccg 

gcgggggtgc 

acctacggcg 

gacggcgagc 

cagtacatcc 

tcgcacgtca 

gccgcgggcg 

cactacgcgg 

gtcatgacgg 

atgccgggcc 

accggcctcg 

tggggcctct 

cgcggcgtca 

gacttcagct 

ctcattgccc 

ttcttcacga 

aacgtcacta 

ctgactttga 

gtgctcacgg 

ccaaagcacc 

ggagtattca 

gcttacggtt 

ctcaacaacg 

agcctgctgg 

caccgcttct 

gaccagccct 

ttcggcgcag 

gacgcctcca 

cggcgcccgg 

ggccggcggg 

gacgtcaagc 

gctaagcagg 

aaggcgtgcg 



ctgcctgctc 

gctcgcctgc 

tcctggacgc 

cgccggcgct 

aggaggtggt 

cgatgcggaa 

acgtctccag 

agcttgagca 

gcgagaagga 

atggcgagca 

ggctcgtctc 

tcagcatcca 

gaggccaggt 

accgcgtgga 

agccggtgga 

agtctggcgg 

ccaaggagga 

ccgaggtggc 

acggcgcagc 

acgcggcgga 

gccactcgct 

ccgagatcca 

acaccgcgga 

acgacggctt 

gcagcctcgg 

tcgtcgagac 

ccgacaaggc 

acccgcacaa 

cgctgctcaa 

tactggggaa 

cggtgctcaa 

acaagcagac 

ccaacccagc 

tgccggtggt 

ggctgctggt 

ccgagaagtc 

cgtggccgca 

cgccgcacca 

acgactcgct 

gcgacctcaa 

cctccgagaa 

agagcctcct 

agctaaagaa 

ggtacgtgct 

gcgccgacgt 



gccggcgaga 
cgtcgagatg 
cgggtcgaag 
cgcggccgag 
caggagcttc 
cagccaggag 
gcagaagaag 
ggagctgggc 
taccaccacc 
ccagcagcca 
cgacgacgag 
tgggctggtg 
gaagtacgtg 
cctgctgacg 
gatgctggag 
cggggcgtac 
gctgtggccg 
gcgcgcgcta 
cctagtggca 
ggtggeggcg 

ggggcgcaac 

gggcacctac 
gatggtggtc 
cgacctcatg 
caggtacatg 
acaggacacg 
caagaaggct 
gccgatgatc 
ggcctacggc 
cagggatgac 
gctcatcgac 
ggacgtgcct 
tcttgtagag 
cgcaaccaag 
ggacccgcac 
gcggtgggtg 
ccactgccgc 
gcctctccgc 
ctcggactcg 
cgccgcggac 
gccggcgagc 
ggtggtcgcc 
ggccatcgac 
gtcgaccggc 
tgccagcttc 



gatagctagg 
gcggcgggga 
ctgcggccgc 
gagtccggcg 
gacgagcagg 
cgcagcaacc 
caggtggagt 
agccgggagg 
gccaagcctg 
caaccacgca 
gaggagcaga 
cgcggggaga 
gtggagctgg 
cggcagatct 
cgcctgtcgt 
atcgtgcggc 
cacatcccgg 
ggcgaccagc 
gcgcccatat 
aacctggcga 
aagctggagc 
aagatcgcgc 
accagcacca 
gtggagcgca 
ccgcgcatgg 
gctgaggggg 
ctgcctccca 
ctggcgctgt 
gagagccgcc 
atcgaggaca 
cgatacgacc 
cacatctacc 
ccgttcggcc 
aacggagggc 
tcggcggagg 
gagtgccgcc 
ctctacctct 
gtgcccctcg 
ctccgcggcc 
tccgcggccg 
tccggtgcca 
gtcgactgct 
gcggcggtgt 
atgaccatcc 
gacgcgctga 



gagggagggt 

acgagtggat 

agggcgtgca 

ccgcctacaa 

ccctccacaa 

ggctggagaa 

gggattacac 

ccgccgagga 

acgccgcaac 

cccggctcgc 

ccaagaagag 

acatggagct 

cccgtgcgct 

cctgccccga 

cggcggacgc 

tgccgtgcgg 

agttcgtgga 

tccagcctcc 

ggccgtacgt 

gcgcgctgaa 

agctgctcaa 

gccggatcga 

agcaggagat 

agctcagggt 

cggtcatccc 

atggcgccga 

tttggtcgga 

cgcggccgga 

agctccggga 

tggccggcgg 

tctacggcca 

gcctcgctgc 

tcacaatcat 

cggtggacat 

cgatcaccgg 

gcaacggcct 

cccacgtctc 

gcctgggctc 

tctcgctcca 

ccatcatgga 

gggcgctcgg 

acggcgacga 

cggttggtga 

ccgaggccgc 

tatgcagcag 



aactagcgca 
caacgggtac 
gctgccgccg 
ccccaccagg 
gacatggaca 
cctgtgctgg 
gaaagaggtg 
cctctccgag 
cgctcaaccg 
gaggatcaac 
gaacctctac 
cggccgagac 
ggcggccacg 
cgtggactgg 
ggacgaggac 
gcccagggac 
ccgcgcgctc 
tcccactccg 
gatccacggc 
cgtgcccatg 
gctgggccgc 
ggccgaggag 
cgaggagcag 
aaggcagcgc 
gcccggcatg 
cctgcagatg 
cgtgctgagg 
cccgaagaag 
gctcgcgaac 
cggcggcgcg 
ggtggcctat 
aaagaccaag 
cgaggctgct 
cctcaaggcg 
cgccctgctg 
ccgcaacatc 
cacctactgc 
ctcgaccagc 
gatatccgtg 
cgcgctccgc 
cttcgcgccc 
cggcaagccg 
atgcgcggga 
ggaggcgatc 
cggggccgag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
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ctatgctacc 
cggtggcccg 
gccctcgcaa 
gcatccaagg 
tgcaacctcg 
cggccgcgcg 
gtgctcgtcg 
acgctcatcc 
gggtacacca 
ggccagtctg 
ctgcttctgt 
tttggcagga 
atgagcaaaa 
gcttgtgtgc 
aagttgatgt 
aaatacaagg 



cgtggaagga 
gtgaccacgt 
tcgatcgccc 
tgaagaaggt 
tctacacgcg 
ctctcaggta 
gcgagaccgg 
tgccgggaat 
tggcggacgt 
cctccgacct 
tttccacatc 
agatgatgac 
catgtcagct 
attctataaa 
ttcttcctga 
atctcccctc 



gctcgcggcc 
gaaatccgcc 
cgcctgctcc 
ggattcgatc 
cgcgtgcacg 
cctgtcgata 
cgacaccgac 
ggtcgcccgc 
cgtggccatg 
cctcaaggcc 
tgggacgcag 
tgcagaattg 
aataattctt 
agaaaaacgc 
cggcttctta 
tccaaaaaaa 



gacgaggagt 
gtgcccaggc 
gtgcactgcc 
aggaagtcgc 
cgcctcaacg 
cagtggggga 
cgcgagaggc 
ggcagcgagg 
gactccccca 
atctgagagc 
tagcttcact 
catttgcata 
taatgttttg 
aagaatgaaa 
cttggattgt 
aaa 



actccgggca 
tcgggagctt 
acgcctacgc 
tgcggatgcg 
tcatccccct 
tcgatctctc 
tcctcccggg 
agctcctccg 
acattgtcac 
gtgctctgct 
tggattgttt 
taccgtatac 
gtcatgcctc 
gaaagaaata 
ctacattaat 



cgtcgcgttc 
ggaggagatc 
cgccacggac 
cgggttccgg 
ctccgcttcc 
caaggtggcg 
agttcacaag 
aggcgacgac 
gctcgccgaa 
gctccctgtg 
cgcctgtgat 
ctgtgcaagc 
cgtgaggtat 
ttttcaatgt 
tgtttcaagg 



<210> 131 
<211> 3747 
<212> DNA 

<213> Lolium perenne 



<400> 131 

ctccgatccc 

agagcaccgc 

cgggcggcac 

gcgctggcgg 

gcggccggtt 

cggacctcta 

cgcggctgga 

aaggtgagga 

atgctgctgc 

gatcatctgt 

ctattgaggt 

ttcatggtct 

aggtcaaata 

tggatctgct 

cagagatgct 

gtgcttatat 

tctggcccca 

aggttcttgg 

actatgctga 

tattcacagg 

aaaccaggga 

tttgtcttga 

ggggattgta 

gtggtgtcag 

agtttagcca 

gctcaggttc 

gtaagcccat 

tgaaggcatt 

gtaaccgtga 

tcaagttaat 

aatctgaagt 

gtgcttatat 

tggttgctac 

ttgttgatcc 

agcacttgtg 

ctgaacattg 

ggcaaaggag 

gggatgttca 

ccaagataaa 

taaaattttc 

ccaccacagg 

ctgtagattc 

cacgcaaaga 



ccacccacct 

gatggcgggg 

cgcgggggac 

aggcactgcg 

caaccccgcg 

caagacctgg 

gaacatgtcc 

agcctcccgt 

tgatttgtct 

tcacgatgag 

gtgggcaaat 

tatacgtggt 

tgttgtagag 

gacaaggcag 

gagtccaaga 

tgttaggata 

catacaggaa 

tgaacaagtt 

tgcaggcgat 

tcattctctt 

cgaagtaaat 

tgcatctgaa 

caatggattt 

ctgctatggt 

tattgtgcct 

accggatcca 

gattctcgct 

tggtgaacac 

tgttattgat 

tgacaaatat 

tccagatatt 

tgaaccattt 

ccaaaatggt 

acacaaccaa 

ggcacaatgc 

caagaactat 

tgatgatgct 

tgatatatct 

tactgaacga 

aaatgctgtt 

ctccaataaa 

tgtgcaaaat 

aaaatcatct 



cccaatttcc 
aacgactgga 
atctcggccg 
ggggagaagc 
cgctacttcg 
gtccgcacgt 
tggaggatct 
ttatcaaaga 
gaggacctat 
agcacaaggg 
cagcacaaag 
gagaatatgg 
cttgctaggg 
atttctgcac 
aattctgaga 
ccttttggac 
tttgttgatg 
ggtcgtgaac 
tctgctgctc 
ggcagagaca 
gcaacataca 
attgtaatta 
gatgtaacta 
cgttacatgc 
catgatgttg 
cctatttggg 
cttgctcggc 
cctggattga 
gaaatgtcaa 
gatctatatg 
tatcgtttgg 
gggctcacct 
gggcctgtcg 
aatgatattg 
cgtcagaatg 
ttgtcacggg 
actgaagttt 
cttaacttga 
aattccacca 
agtgagggca 
* tggccatctt 
gctgacttgg 
ggtgctgttg 



ccaagccgca 

tcaacagcta 

cctctgtggc 

gggacaagtc 

tcgaggaggt 

cggccatgag 

ggaacctcgc 

aacgtcttga 

ctgagggaga 

gacgaatgcc 

ataaaaaact 

agcttgggcg 

cattaggtga 

ctgatgttga 

accttgggga 

caagagaaaa 

gtgcacttgt 

ggcgagtatg 

tattatctgg 

aattagagca 

agataatgcg 

caagcactag 

tggagaggaa 

ctcgtatgat 

acctggatgg 

ctgatataat 

cagatcccaa 

gaaatttagc 

gcacaaatgg 

gccaagtggc 

cggcaagaac 

tgatcgaggc 

acatacaccg 

ctgaggcact 

gtctggataa 

ttggcacggt 

ctgaatcaga 

agctttcctt 

atgccagaag 

caaaggatga 

tacggaggag 

ttcagattat 

gttttgtact 



tcgcatcacc 

cctggaggcc 

cggaggcgat 

gtcactcatg 

catctccgga 

aagcccgcaa 

taggaagaag 

acgtgagaag 

aaaaggagaa 

aaggataggt 

gtacatagtg 

tgattcagat 

aacacctgga 

ctggagttac 

tgacatgggt 

gtatatacct 

ccatatcatg 

gcctgttgtt 

ggcactcaat 

acttttgaag 

tcggattgaa 

gcaagaaata 

acttagagca 

tgcgattcct 

tgatgaagca 

gcgtttcttc 

gaagaacatc 

aaaccttaca 

agctgttttg 

ataccccaag 

aaagggggtt 

tgctgcttat 

ggttcttgac 

ttataagctt 

tatccatcga 

gaagcctaga 

ttcacctggc 

ggacagtgaa 

aaatcttgag 

gtctgatgag 

aaaacacatt 

caaaaacctt 

gtcgacatct 



tcgtctcccg 

atcctcgacg 

gatgggccgg 

ctccgagagc 

ttcgacgaga 

gagaggaata 

aagcagattg 

gctcgtcgag 

aacattaacg 

tcaactgatg 

ctaataagta 

acaggcggtc 

gtatacagag 

ggagaaccta 

gaaagcagtg 

aaagagcagc 

cagatgtcca 

atccacggac 

gtcccaatgg 

caaggacgtc 

gctgaggaac 

gagaaacaat 

agaacaaagc 

cctggcatgg 

aatgaagttg 

tcaaaccctc 

actacattgg 

ctgatcatgg 

acctcagtac 

caccataagc 

tttattaatt 

ggtctaccga 

aatggtatcc 

gtttctgata 

ttttcttggc 

catccacgat 

gattctttga 

aaagcaggca 

gatgctgtac 

aatgctgagg 

gttgttattg 

tttgaggctt 

cgagcaatat 



2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3633 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
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cagagacact 
tatgcagcag 
ctaccgagct 
gaggggaagg 
gacaagaagt 
tgaagaatac 
cactgcggtg 
tagcatcacg 
acatgacagt 
tgcacaagac 
ccagaagcta 
agggatatct 
gtgacaatct 
cgagaaatgt 
gttctggttg 
gaacttggat 
tcagtcacaa 
tagtcatagt 
aaacccattt 
attatatttc 



tactttttta 
tggcagtgat 
tccatttatg 
tttaaggaag 
agttactgaa 
tgaggctgtc 
tcatgtattg 
atcccaagca 
ggttgttggt 
catcatactc 
ttcactggag 
cccagatagc 
tgccatcagc 
gcagcaaggc 
aggtttacct 
cagttttttg 
taaagcaaga 
ggggagtaat 
tgttttggtg 
ttccctcaaa 



acatctgggg 
ctttgttatc 
attgatcttg 
acactaattc 
gatgaagaat 
cctcctgtga 
tacagccatg 
ctaaggtact 
gaaagtggtg 
aaaggctcat 
gatgtcatat 
ttaaaatcag 
agaacagtta 
ttgtcttcgc 
tctacaactc 
tccaaggcaa 
ttgaacatcc 
ttatatgttg 
tgtgtgatgt 
aaaaaaa 



gcatacaaac 
catcttcaag 
attatcactc 
gttgggcagc 
gttcatccac 
aggatcttag 
atggtagcaa 
tgtatatacg 
atacagatta 
ttaatgctgc 
cgtttgacaa 
ctctacaaca 
agtagagtat 
tgttttacca 
ttcttgtaaa 
aactcaaggc 
ttcttgagat 
tttcatgcat 
tattatggta 



tactgaattt 
ttcggaagac 
tcagattgaa 
agaaaacaac 
ttactgcatt 
aaaaacaatg 
gttgaatctt 
atggggggta 
tgaagggcta 
tccaaaccag 
accaggaatt 
gttcggtgtg 
ctattctatg 
cgtcttgcat 
ccaaaagaat 
aataatactg 
tcgttaatgt 
tgtattattt 
acatagctag 



gatgccttca 
atgcttagcc 
taccgttggg 
agtcagagtg 
tcatttaaag 
agaattcaag 
atacctcttc 
gagctggcaa 
cttggaggcg 
cttcatgctg 
gcttcagtcg 
ctgaactaaa 
tggtccagat 
ggcagaataa 
ttggagctac 
tgccctacca 
tttgtaagac 
attatcttgt 
ttaccaccct 



2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3747 



<210> 132 
<211> 3743 
<212> DNA 

<213> Lolium perenne 



<400> 132 

cacgcgcgcc 

ccggaggagc 

gccgtcaaca 

ggacgcgggg 

ggcgctcgcg 

ggtggtcagg 

gcggaacagc 

ctccaggcag 

tgagcaggag 

gaaggacacc 

cgagcaccag 

cgtctccgac 

catccatggg 

ccaggtgaag 

ggtggacctg 

cgtggagatg 

cggcggcggt 

ggaggagctg 

ggtcgcccgc 

ggcggcgccc 

ggcgaacctg 

caacaagctg 

ctacaagatc 

ggtcaccagc 

catggtggag 

catgccgcgc 

cacggctgac 

ggctctgcct 

gatcctggcg 

cggcgagagc 

tgacatcgag 

cgaccgatac 

gcctcacatc 

ggagccgttc 

caagaacggc 

gcactcggcg 

ggtggagtgc 

ccgcctctac 

ccgcgtgccc 



cgtgcgcaca 

ggagtagcct 

aagatggcgg 

tcgaagctgc 

gccgaggaga 

agcttcgacg 

caggagcgga 

aagaagcagg 

ctgggcagcc 

accaccgcca 

cagccgcagc 

gacgaggagg 

ctggtgcgcg 

tacgtggtgg 

ctgacgcggc 

ctggagcgcc 

gcctacatcg 

tggccgcaca 

gcgctcggcg 

atctggccgt 

gcgagcgcgc 

gagcagctgc 

gcgcgccgga 

accaagcagg 

cgcaagctcc 

atggcggtca 

ggggacggcg 

cccatttggt 

ctgtcgcggc 

cgccagctcc 

gacatggccg 

gacctctacg 

taccgcctcg 

ggcctcacaa 

gggccggtgg 

gaagcgatca 

cgccgcaacg 

ctctcccacg 

ctcgccctgg 



cgtatatagc 

gctcgccggc 

cggggaacga 

ggccgcaggg 

gcagcgccgc 

agcaggccct 

gcaaccggct 

tggagtggga 

gggaggccgc 

agcccgacgc 

cacgcacccg 

agcagaccaa 

gggagaacat 

agctggcgcg 

agatctcctg 

tgtcgtcggc 

tgcggctgcc 

tccccgagtt 

agcagctcca 

acgtgatcca 

tgaacgtgcc 

tcaagctcgg 

tcgaggccga 

agatcgagga 

gggtaaggca 

tcccgcccgg 

ccgatctcca 

cagacgtgct 

cggacccaaa 

gggagctcgc 

gtggcggcgg 

gccaggtggc 

ccgccaagac 

tcatcgaggc 

acatcctgaa 

ccggcgcgct 

gcctccgcaa 

tctccaccta 

gctcctccac 



ccgatcaata 

gagggtaatt 

gtggatcaac 

cgtgcagctg 

ctacaacccg 

ccacaagaca 

ggagaacctg 

ttacacgaaa 

cgaggaccta 

cgcagccgct 

gctcgcgagg 

gaagaggaac 

ggagctcggc 

tgcgctggcg 

cccggacgtg 

ggacgccgac 

gtgcgggcca 

cgtggaccgc 

gcctcctcct 

cggccactac 

catggtcatg 

ccgcatgccg 

ggagacgggg 

gcagtgggga 

gcgccgcggc 

catggacttc 

gatgctcatt 

gcggttcttc 

gaagaatgtc 

gaacctgaca 

cgcggtgctc 

ctacccaaag 

caagggagta 

tgctgcttat 

ggcgctccac 

gctgagcctg 

catccaccgc 

ctgcgaccag 

cagcttcggc 



tcaagttggg 
agagcaagag 
gggtacctag 
ccgccgctgg 
accaggtact 
tggacaaagg 
tgctggagga 
gaggtggctc 
tccgagctct 
caaccgtccg 
atcaactccg 
ctctacatcg 
cgagactccg 
gcgacggcgg 
gactggacct 
gacgacgacg 
agggaccagt 
gcgctctcgc 
tctccggccg 
gcggacgcgg 
acgggccact 
ggccccgaga 
ctcgacaccg 
ctctacgacg 
gtcagcagcc 
agcttcgtcg 
gctcccgaca 
acgaacccgc 
accacgctgc 
ctgatactgg 
acggccgtgc 
caccacaagc 
ttcatcaacc 
ggtttgccgg 
aacgggctgc 
ctggctgaga 
ttctcgtggc 
ccctcgccgc 
gccgacgact 



atctttagcg 
gagtctgctc 
aggcgatcct 
agacagcgcc 
tcgtggagga 
tggttgcgat 
tctggaacgt 
ggcggaagct 
ccgagggcga 
ccgacgatgg 
aggtgcggct 
tcctcatcag 
acaccggtgg 
gggtgcaccg 
acggcgagcc 
gcgagcaggc 
acatccccaa 
acgtcaccga 
acggcgcggt 
cggaggtggc 
cgctggggcg 
tccagggcac 
cggagatggt 
gcttcgacct 
tcggacggta 
agacacagga 
aggccaagaa 
acaagccgat 
tcaaggccta 
ggaacaggga 
tcaagctcat 
agacggacgt 
cagctcttgt 
tggtggcgac 
tggtggaccc 
agtcgcggtg 
cgcaccactg 
accagccgct 
cgctctcgga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
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ctcgctccgc 
ggactccgcg 
gagctccggt 
ggccgtcgac 
cgacgcggcg 
cggcatgacc 
cttcgacgcg 
ggccgacgag 
cgccgtgccc 
ctccgtgcac 
ctacttgtag 
tgcgtggggt 
cggcttccgg 
ctccgcttcc 
caaggtggcg 
agtgcacagg 
aggcgacgac 
gctcgcggaa 
ccttgtgctg 
ctgtgatttt 
aagcatgagc 
gtatgcttgt 
atattttcaa 
taattgtctc 



ggcctctcgc 
gccgccatca 
gccagggcgc 
tgctacggcg 
gtgtcggttg 
atccccgagg 
ctgatatgca 
gagtactccg 
aggctcggga 
tgccacgcct 
taaccactaa 
tttgggcagg 
tgcaacctcg 
cggccgcgcg 
gtgctcgtcg 
acgctcatcc 
gggtacacca 
ggccagtctg 
cctctgtttt 
ggcaggaaga 
aaaacatgtc 
gtacatacta 
tgtaagttga 
aagaaaaaaa 



tccagatatc 
tggacgcgct 
tcggcttcgc 
acgacggcaa 
gtgaatgcgc 
ccgcggaggc 
gcagcggggc 
ggcacgtcgc 
gcatggagga 
acgccgccac 
ccagcacggt 
tgaagaaggt 
tctacacgcg 
ctctcaggta 
gcgagaccgg 
tgccggggat 
tggcggacgt 
catccgacat 
ccacatcccg 
tgactgcaga 
agctaataat 
taaaggaaca 
tgtttcttcc 



cgtggacgcc 
ccgccggcgc 
gcccggccgg 
gcccgacgtc 
gggagcgaag 
gatcaaggca 
cgagctatgc 
gttccggtgg 
gatcgccctc 
ggacgcatcc 
acatggtctc 
ggattcgatc 
cgcctgcacg 
cctgtcgata 
cgacaccgac 
ggtcgcccgc 
cgtggccatg 
cctcaaggcc 
gacgcagtag 
attgcatttg 
tcttttatgt 
gagagagaaa 
tgacggcttc 



tccagcgacc 
ccggcatccg 
cgggagagcc 
gagcagctga 
caggggtacg 
tgcggcgccg 
tacccgtgga 
cccggtgacc 
gcaatcgatc 
aaggtaagca 
ctccatgcct 
aggcaggcgc 
cgcctcaacg 
cagtggggga 
cgcgagaggc 
ggcagcgagg 
gactccccca 
atctgagagc 
ctccacttcg 
catataccgt 
tttggccatg 
cgcaagaatg 
ttacaatggc 



tcaacgccgc 
agaagccggc 
tcctggtggt 
agaaggccat 
tgctgtcgac 
acgttgccag 
aggagctcgt 
acgtgaaatc 
ggcccgcctc 
taacagagca 
aagcttctga 
tgcggatgcg 
tcatccccct 
tcgatctctc 
tcctcccggg 
agctcctccg 
acattgtcac 
atgctctgct 
attatttcac 
atacctgtgc 
cctccgtgag 
aaagagagaa 
ttgtctacat 



2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3743 



<210> 133 
<211> 2714 
<212> DNA 

<213> Lolium perenne 



<400> 133 

cttctcccct 

ctcgtctcca 

tcattgccct 

tgctcactga 

acattctccg 

ggcctaggcc 

agctgacagt 

gcaagtttgt 

tgtccaagtc 

tccaggacaa 

gcacgacaat 

gaaaggcaga 

acaggttcca 

acaccatcca 

tccttggaac 

ctcaatccaa 

aagtccgtgc 

cccctaagat 

agcggctgga 

ctgagaaggg 

catacaccga 

ttattggcaa 

ttacccagtg 

atttggacaa 

ccatgaatca 

acagcgtggg 

tccatgggat 

ctgtctactt 

aagagctcct 

acaagcctat 

ttgagatgtt 

gtgaccatgg 

gtctcattga 

gtgttcgcaa 

ctgcattcta 



cacacgcctc 

cagtctccgg 

cttttcaaag 

gtttgaagcc 

tgctgctcag 

tggtgtctgg 

ttccgagtac 

gcttgagctt 

cattggaaat 

ggagagcctc 

gatgctaaac 

agagtatcta 

agagcttggc 

cttgcttctt 

tataccaatg 

tgtgttggga 

tttggagaat 

cctcattgtc 

gaaagttatt 

gatcctccgt 

ggatgttgca 

ctacagtgac 

caccattgcc 

attcgacagc 

cactgatttc 

ccagtatgag 

tgacgtgttc 

cccatacact 

ttacagtgat 

catcttctca 

tggtaagaat 

caaggagtcc 

ggagtacaag 

tgcagagttg 

tgaagcattt 



gccatttgtt 

gagcgccttg 

tatgttcacc 

ttgtttgagg 

gaagcaattg 

gactacatac 

ctggcattca 

gattttgagc 

ggggtgcagt 

tacccactac 

gaccgaattc 

acgagcattc 

ttggagaagg 

gatctacttg 

atgttcaatg 

taccctgata 

gagatgcttc 

accaggctgt 

gggactgagc 

aagtggatct 

aacgaactca 

ggtaaccttg 

catgctttgg 

caataccatt 

atcatcacca 

tctcacattg 

gatcccaagt 

gaaactgaca 

gttgagaact 

atggctcgtc 

gctcatctga 

aaggataggg 

ctggagggcc 

taccgctaca 

ggcctgactg 



ttgtgtcctg 
gtgccacctt 
agggcaaagg 
ctgacaagga 
tgctgccccc 
gggtgaatgt 
aggaacagct 
ctttcaatgc 
tccttaaccg 
tgaacttcct 
agagccttcg 
ctgaagacac 
gttggggcga 
aggcccctga 
ttgttatcct 
ctggtggcca 
tgaggattaa 
tgcctgatgc 
acactgacat 
ctcgttttga 
tgagagaaat 
tcgccactct 
agaaaacaaa 
tctcatgcca 
gcacattcca 
ctttcaccct 
tcaacattgt 
agaggcttac 
ctgaacacaa 
ttgaccgtgt 
aggatttggc 

aggagcaggc 

atatccggtg 
tttgtgacac 
ttgtcgaggc 



agccatggct 

ctcctcccat 

aatgcttcag 

gagatatgca 

atgggttgca 

tagcgagttg 

tgttgatgag 

ctccttccca 

tcacctgtct 

gaaagcccat 

tgggctccaa 

cccgtcctct 

caccgctaag 

tccagccagc 

gtctccacac 

ggttgtgtac 

gcagcaaggc 

tgttggaact 

tctccgtgtt 

tgtctggcca 

gcagaccaag 

gcttgcgcat 

ataccccaac 

gttcactgct 

ggaaattgct 

ccctgatctc 

ctctcctgga 

tgccttccac 

gtttgtattg 

gaagaacatg 

aaaccttgtg 

tgagttcaaa 

gatctcagct 

caagggcgca 

catgacatgt 



gccaagctga 
cctaacgagc 
cgccaccagc 
ccctttgaag 
ctggccatca 
gctgttgagg 
cacgccagca 
cgtccttcca 
tccaagctgt 
aaccacaagg 
tcagccctta 
gagttcaacc 
cgtgtacagg 
ttggagaagt 
ggatattttg 
atcttggatc 
cttgacataa 
acatgtggcc 
ccattcagaa 
tacctggaga 
cctgatctca 
aagttgggag 
tcagacatat 
gaccttattg 
ggaagcaagg 
taccgtgttg 
gcagatatga 
cctgaaattg 
aaggacaaga 
acaggcttgg 
attgtcgctg 
aggatgtaca 
cagatgaacc 
tttgttcagc 
ggtttgccca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
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caatagcgac 
acatcgatcc 
ccacggcaga 
agaagtacac 
tctggaagta 
acgctctgaa 
cggacaatta 
tgatttgatt 
tcaggcactt 
gtcttcaata 
gcctaaaaaa 



atgccatggt 
ttaccacagt 
tccaacctac 
ctggaagctg 
tgtgagcaac 
gtaccgcagc 
gtgcgggaca 
gtctaccgga 
ctgtgaggtt 
aacgcctgcc 
aaaa 



ggcccagctg 
gacaaggctg 
tgggacaaaa 
tactcagaga 
cttgagaggc 
ctggctgctg 
tgaagaggcg 
gttttcattt 
ttgggcagtt 
cgtattgttc 



aaatcattgt 
cagatatcct 
tgtcggaagg 
ggctgatgac 
gtgagactcg 
cagttccatt 
ccttcaaagg 
ggtctattgt 
ctttgctggt 
atctcttata 



gaatggtgtg 
ggtcaacttc 
tggcctgaag 
cctgactggt 
ccgttacctt 
ggccgtcgat 
gcgaggtgtc 
ggagtgtgta 
tcctgctagc 
attcaatgca 



tctggtttgc 
tttgagaaat 
agaatttatg 
gtatatggtt 
gagatgttct 
ggcgagaaca 
ggctgcgtta 
cttggatgtc 
tgcatatgtt 
atcttctgtt 



2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2714 



<210> 134 
<211> 2957 
<212> DNA 

<213> Lolium perenne 



<400> 134 

cggtttcttc 

agcaatgggg 

aatcggcgac 

caaccttgga 

ccctgaagca 

gcaggaggca 

ctgggagtat 

gtacttgcag 

ggactttgag 

cggtgtgcag 

gtaccctttg 

cgacagagtc 

gtctggtctt 

tttggaaaag 

cgaccttctt 

ggtgttcaat 

gtaccctgac 

tgagatgctt 

taccaggctt 

cggtactgag 

caaatggatc 

gcacgagatt 

tggaaacctt 

gcatgcgctt 

tcactaccac 

catcatcaca 

gtctcacatg 

tgaccccaag 

agagtcacaa 

tgtcgacaac 

gatggctcgt 

ccctcgcttg 

aaaggacaag 

cctgaatggc 

ctatcgctac 

cgggctaact 

tggtccagct 

tgacaaggcc 

ctggaccaag 

ttactctgag 

ccttgagagg 

catggccagc 

cctatcggcc 

agaatgcgtt 

ctagtttgat 

gttggtgctt 

gtttctgaaa 

cttgaacaag 



ctcgtggtgc 
gaagccgccg 
tccctctccg 
aagggaatgc 
gagcgcgaga 
atcgtcatct 
gtgagagtca 
ttcaaggaac 
ccattcaatg 
ttcctcaata 
ctcaacttcc 
cgcagtctaa 
ccagcagaca 
ggctggggtg 
gaggcacctg 
gttgtcatcc 
accggagggc 
ttgaggatca 
ctccctgatg 
cacacccaca 
tcacgttttg 
tctggagagc 
gttgcatgtt 
gagaaaacca 
ttctcatgcc 
agtaccttcc 
gcattcacga 
tttaacatag 
aggaggctca 
gatgagcaca 
ctggaccgtg 
caggagcttg 
gaggagcagg 
catatccgct 
atctgcgaca 
gtcatcgagg 
gagatcatcg 
tcggctctgc 
atctcactgg 
aggctgatga 
cgtgagaccc 
actgttccat 
ggaagaagaa 
ggttttcttc 
tcagcagtgg 
ttcgtgttct 
taatagtagc 
tggcaaagcg 



gttgcgtttg 
gcgaccgtgt 
cccaccccaa 
tgcagcccca 
agctcaagga 
ccccatgggt 
acgtgagcga 
agcttgtgga 
cctccttccc 
ggcacctgtc 
tccgtgcaca 
gtgctctcca 
ccccgtactc 
attgtgccaa 
acccgtccac 
tctctccaca 
aggttgtcta 
agcagcaagg 
caaccggtac 
tccttcgtgt 
aagtctggcc 
tccaggccaa 
tgcttgcaca 
agtaccccaa 
agttcaccac 
aagagattgc 
tgcctggaat 
tttcgcctgg 
cctcactcca 
agtttgttct 
tcaagaactt 
ttaaccttgt 
ctgagttcaa 
ggatctctgc 
ccaagggtgc 
ccatgacctg 
tgaacggtgt 
tcgttgagtt 
gagggcttca 
ccctcaccgg 
gccgctacct 
tggctgtcga 
gaagaaggtt 
ctaggcgctg 
gagtgagttg 
ttggatgtta 
atccttgctc 
acctctgcat 



tcgggttctt 
gctgagccgc 
tgagctcgtc 
ccagatcatc 
cggcgccttc 
tgcacttgcc 
gcttgctgtc 
aggaagcaac 
tcgtccttcc 
atcaaagctc 
caactacaag 
gggagctctg 
ggacttccac 
gcgtgcgcaa 
acttgagaag 
tggttacttt 
cattttggat 
actcgatatc 
gacctgcggt 
gccattcaga 
atacctggag 
ccctgacctg 
caagatgggc 
ctctgacctg 
tgacttgatt 
tggaaacaag 
gtaccgtgtt 
tgcggacatg 
cccagagatt 
gaaggacagg 
gactggtctg 
ggttgtttgt 
aaagatgttt 
tcagatgaac 
ttttgtgcag 
tggtcttcca 
ctccggctac 
ctttgagaag 
gcgtattgag 
tgtctatggc 
ggaaatgctg 

gggggagccc 

ggcttcgatt 
ctcttttaga 
agacagaagg 
cccttgaata 
gttgccaaga 
ctatctctgt 



ctgaagaagc 
ctccacagcg 
gccgtcttca 
gctgagtaca 
gaggatgtac 
atccgcccta 
gaggagttga 
aaagacttcg 
ctgtcgaagt 
ttccatgaca 
ggcatgccta 
aggaaggccg 
cacaggttcc 
gagacccttc 
ttccttggta 
gcacaagcca 
caagtccgtg 
acaccacgga 
cagcgtcttg 
actgaaaatg 
actttcactg 
atcatcggaa 
gttactcatt 
tactggaaga 
gcaatgaacc 
gacaccgttg 
gtccacggta 
tccatctact 
gaggagctgc 
aacaagccaa 
gttgagctgt 
ggtgaccatg 
gaccttattg 
cgtgtccgta 
cctgcattct 
acatttgcaa 
cacattgatc 
tgccagggag 
gagaaataca 
ttctggaagt 
tacgcgctca 
tcgagcaagt 
tctgaaagat 
gttaaggtcg 
atgtggtgtg 
atagtagcgg 
aaatcttagt 
cattgacatt 



ggaaggtttg 
tcagggagcg 
ccaggctggt 
acactgcaat 
tgagggcagc 
ggcctggtgt 
gtgtccctga 
tgcttgagct 
ccattggcaa 
aggagagcat 
tgatgatgaa 
aggagcatct 
aagaacttgg 
acctgctcct 
caatcccaat 
atgtcttggg 
ctatggagaa 
tccttattgt 
agaaggtcct 
gaattgttcg 
atgatgtggc 
attacagtga 
gtaccattgc 
agtttgagga 
acgcggactt 
gtcagtacga 
tcgatgtttt 
tcccgtactc 
tctacagtga 
tcatcttctc 
atggccggaa 
gcaacccatc 
aacagtacaa 
atgctgagct 
atgaggcttt 
ctgcatatgg 
cttaccaggg 
accacagcca 
cctggaagct 
acgtctccaa 
agtaccgcac 
gatctggcca 
ttgagatttg 
agttgatgtg 
tgccagtatt 
ccttggcgcc 
ttttttttct 
tagctctgtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
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gcggtgcact ggatacctta cattgctcta gagaacagca ataaaagccg gaccatgtga 
ttgctgtaaa aaaaaaa 



2940 
2957 



<210> 135 
<211> 1986 
<212> DNA 

<213> Festuca arundinacea 



<400> 135 

gaaacttctc 

tccttctgtc 

ctcctatgta 

acgggcacca 

gccccacaag 

tttattcttc 

ggtttcgacc 

aggtgacata 

catcatgtac 

gaaccggtct 

accggttgga 

gccggatgga 

tttgtacaag 

cagtgcctcc 

tggactggac 

ggatcaatgt 

tgatactatc 

ttcaaaatcg 

gtcagatagt 

gacaatttgg 

gtcccttcga 

tgagattaag 

tattgatgat 

ggaagcgggt 

cggcgacatg 

catgatactc 

tgcctatgga 

tctaattgat 

tagagtttat 

tggaagtacc 

gaatttaaag 

ctttctctta 

aattgattgt 

aaaaaa 



atcccacagg 
gccatggccc 
tccaggatct 
gaggtcccct 
aactggatga 
cagcataacc 
gaccttgtca 
aaaggttgct 
accggtggcg 
gacccgtacc 
ccaggaatga 
ctatggagaa 
agtgaagact 
actatgtggg 
ctgtccgcag 
gacaagtaca 
ctcgatgacc 
ttcttcgact 
tcttcagatg 
ctagaccgtg 
agaaatgaaa 
ggagttgaca 
gccgactctt 
gcatcagttc 
gaggagcaca 
atgtgctctg 
ggcttctttg 
cggtcggcgg 
ccagtggcga 
acggtcaggg 
aaaggctgaa 
ttcatgagca 
ttccttgatc 



ccacagagca 
aagcttgggc 
tcctctgcag 
ccattgctag 
atgatccaaa 
ccaatggccc 
actggatcat 
ggtccggctc 
atgtagagaa 
ttatagaatg 
acccaggcga 
tatcaattgg 
ttctgaattg 
agtgcctgga 
ctattccgaa 
tgattggggt 
gttggttgtt 
cgaaaaatag 
atgtcgcaaa 
atggcaagca 
tcaactatca 
ctttgcaggc 
ttgatccttc 
atggtggtat 
ctgttgtgca 
atataagaag 
aatttgatct 
tggagagctt 
ttgtcgatga 
tgccacagat 
gtgatgatta 
ctcattcgta 
tcaattattc 



tccccacaca 
cttcttcctc 
caggaatggc 
cgacaggtac 
tggaccgatg 
ccaatggggt 
acttgaaccc 
agccacagtt 
tcatcaggtt 
gaccaaggca 
gttcagggat 
agctgaggtg 
gagtagagtt 
cttcttcgcg 
aggcgccaaa 
ttatgatctc 
gccgaggatc 
gaggaggatc 
aggctgggca 
gttgctgcaa 
aggactagat 
tgatgtggag 
ctggcttttg 
agggccattt 
cttcagagtc 
gtcttccctg 
tgaaaaggaa 
tgggggcggt 
cgggagtgcc 
cagggcatgg 
acacagaaaa 
caaataaacg 
atatactata 



tcctatctcc 
ctcgccctct 
gagggatcct 
cggaccgcct 
tactacaatg 
gacatagtct 
gcaatagaac 
atatctggta 
caaaacattg 
tgcaataacc 
ccgacgacag 
aacggttaca 
gatcacccac 
gtattaccgg 
catgtcctca 
gaacatgatg 
gattacggca 
atatggggtt 
ggtatctatg 
tggccagttg 
ctggagaagg 
atagattttg 
gatcccgaaa 
ggacttgtta 
tacaaatcac 
agacaaggac 
aggaagatat 
ggcagggtct 
cacatgtatg 
agcatgatga 
gctaattcct 
gaaattcaac 
attattatta 



ctcctcgtgc 
tctccttctc 
tcctctgtgc 
accacttcca 
gcatctacca 
ggggccattc 
cggatacacc 
gtcaaccggt 
cgcttcctaa 
cagtgctcca 
gttggatcgg 
gtgcagcact 
tgtattcatc 
gcagtaacgg 
aagtcagcgt 
cttttgtgcc 
attactatgc 
ggactaatga 
caattcccag 
aagagattga 
gagatcttta 
agctgacgtc 
agcattgccg 
ttctggccac 
agaaagaata 
tgtacgcacc 
ctctgagaac 
gtatcatagc 
ccttcaacaa 
cagcacaagt 
tttattgatt 
aggcatatgt 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
1986 



<210> 136 
<211> 2073 
<212> DNA 

<213> Lolium perenne 



<400> 136 

gaaaactaga 

ataactgcgc 

tacctttgtc 

cgagcacccg 

tgatcccaat 

ccacggcccg 

cgtgaactgg 

ctgctggtcc 

catcgacgcc 

gctcctccgc 

gacgggcaac 

ggtcggcatc 

cttcctccgc 

gctggagtgc 

cgagacttcg 

caaggaggac 



ttattgtcca 
cctgaaagcc 
ccctcttggt 
ggcaatggcc 
gggccaatgt 
acctgggaca 
gccgccctcg 
ggctccgcca 
gacaaggtgc 
gagtgggaga 
aacttccgtg 
gtcgccgagg 
tggcagcgca 
ccggacctgt 
gcaccgagcg 
cactacatgg 



gtctccttga 
ttctgcaatt 
cttcctctcc 
ggaccgccta 
accacaacgg 
ccggcaagtt 
acaatgctct 
ccatcctccc 
aggtgcagaa 
agcccagctg 
atccgacgga 
tgaagggcgt 
acgccgcgcc 
tcccggtggc 
gcgccggggt 
ttgggtttta 



cttgcattaa 
tacacatcga 
gattccgatt 
ccacttccaa 
cctgtaccac 
atcatggggt 
cgaccccacc 
cggcggccgc 
cgtggcattc 
caacccggtg 
ggcgtggcgc 
ggggtccctg 
gctgcacgcc 
tgcggcggcg 
gaggcatgtg 
cgacgacgtg 



actttgcgat 
tcggccagcc 
cgcaccacca 
ccggcgaagc 
ttcttctacc 
cactccgtct 
gccccgttcg 
ccggccatcc 
gccaaggacc 
atcccgtacc 
ggccgcgacg 
ctcgtgtacc 
agctcgcggg 
cagggcgcga 
ctcaagctca 
gcggacacct 



ctggacggct 
catccatcag 
tgaatggaat 
attggcagaa 
agtacaatcc 
ccggcgacct 
acgccaacgg 
tctacaccgg 
cctccgaccc 
ccgccgacgt 
gcctgtggcg 
ggagcgcgga 
acgtgcccgt 
cggaggggct 
cggacttcgc 
tcgtgccggc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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720 
780 
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900 
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ggagcccgag 
cgcgtccaag 
cgagaccgac 
gatgtggctg 
gctgcggagg 
ggagatcgcc 
cctggaggag 
ggcgaagggc 
cggtgacctg 
caaggttctc 
atcctatgga 
attgatcgat 
tcgtgtgtac 
gacaggtgcc 
cggcggctcg 
ctagggtatg 
ggtcgagtta 
tgacctattg 
taaaggtata 



cgcggcgacg 
tccttctacg 
ggtggcggcg 
gacgccgacg 
aagcgggtcg 
ggcatcgtga 
gccgagacgt 
gcgtccgtgc 
gaggagcaca 
atgtgcaccg 
gcatttcttg 
cacacggtgg 
cccgaacacg 
gtaaaggtgt 
cttgcacccg 
cccgggatgg 
tgagtttcgg 
gacaaacatc 
atagaggcat 



accccgacaa 
acgcgcgcaa 
tcgccagggg 
ggaagcggct 
gcctgcggtg 
gctcgcaggc 
tggaccccga 
acggcggcgt 
ctgctgtgtt 
atctcacaaa 
atgtggacgt 
tggagagctt 
cggcgatggg 
ccaaacttga 
tcgtcgtcaa 
tggctgctta 
gtaggatgat 
tgtcattgga 
cccaaaaaaa 



ctggcgccgg 
caagcggcgc 
ctgggccggc 
ggtgcagtgg 
ggcgacggac 
ggacgtggag 
gtgggtgctg 
cggcccgttc 
cttcagggtg 
gtcatctacg 
ggagaaggac 
cggcgacggc 
aagcacccac 
ggcgtgggag 
ggcatccgac 
gatgatgtcc 
ttatgcggaa 
aaaacgtggt 
aaa 



ctcgaccacg 
atactgtggg 
atccaggcgt 
cccgtggagg 
gtggaggccg 
gtcgtgttcg 
gatccgaaag 
gggctgctcg 
ttcaagcacg 
aaagcagggg 
aagttcatat 
gggaggacgt 
ctgtacgtgt 
ctggcgacgg 
cctaaagagg 
gtcgttgatt 
atgcaatttt 
gatatgtcca 



gccacctgta 
cgtgggtgga 
tcccgagggc 
agatcgagac 
gcggcaggaa 
agatcccgaa 
ggctgtgcgc 
tcttggcctc 
atggcaagta 
cacacaagcc 
cgctcagaac 
gcatgacggc 
tcaacaacgg 
cggccgtgaa 
ccttgtagtt 
tatgcttgtt 
agtggcgtca 
cgcccatatc 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
204 0 
2073 



<210> 137 
<211> 1888 
<212> DNA 

<213> Festuca arundinacea 



<400> 137 

gaaaatctcc 

ctcttctcct 

tccttcctct 

gcctaccact 

aatggcattt 

gtttggggcc 

gtacgggata 

ggtgatcagc 

attgagctcc 

aacccgagga 

accggttgga 

tacggtgccg 

ccactgtatt 

ccaggcaata 

ctcaagatga 

gatgcctttg 

ggcacattct 

ggttggtcca 

catgcaatcc 

attgatgaga 

aacggagacc 

tttgagctga 

gagaggcatt 

gttgtcctgg 

tcacagaaaa 

ggactgtaca 

atatctctca 

gtctgcataa 

gccttcaaca 

acagcacaag 

ttttcttaat 

gacaggaagt 



ttcagctcct 
tctcctcctg 
gtacacggtc 
tccagtctcc 
accatgaatt 
attcggtttc 
ccccatatga 
cggtcatcat 
ccaaaaaccg 
tcctaccggt 
ttggaccgga 
cacttttgta 
cagacaatgc 
acggtggact 
gcgtggatta 
ttccggatgt 
atgcttcaaa 
acgagacaga 
ccaggtcaat 
ttgagtccct 
tatttgagat 
cgtccatcga 
gccgggaagc 
cgtctgacaa 
gccacatgat 
caccagccta 
gaactctgat 
cggccaggat 
atggaagtac 
tgaacgtgaa 
tagcgtactc 
agttggtcaa 



gccctccatg 
tgtgtccaag 
tccggaggtc 
caagaactgg 
ctaccagtat 
aaccgacctt 
catacacggt 
atacaccggt 
atctgaccca 
tggaccagac 
tggactatgg 
caagagtgaa 
cccctcaatg 
ggacctgtct 
ctctgacaag 
tgtcctagat 
atccttcttc 
tagtgtttca 
ttggttagac 
tcgaagagat 
taagggaatt 
cagcgccgat 
aggtgcatcg 
catggaggag 
cctcatgtgc 
tggaggcttc 
tgatcggtca 
ttatccagtg 
cacggtcagg 
taagggttga 
tcattcagga 
aaaaaaaa 



gcccatgctt 
ctcttcatct 
ccctccattg 
atcaatgatc 
aaccccggtg 
gtcaactgga 
tgctggaccg 
cgtgactcgg 
tacctgaggg 
ttgaacttga 
agaatagcaa 
gactttctga 
tgggagtgcc 
gcggcgatcc 
tacatgattg 
gaccgtcggc 
gactcgaaaa 
gatgatggtg 
agcgatggca 
gaaatcaacc 
gacactttgc 
ccttttgatc 
gttcaaggtg 
cacattgctg 
tctgatctaa 
tttgaatttg 
gcggtggaga 
gcgcttgtcg 
gtgccacaac 
agtgatggtt 
gcactccttg 



gggccttctt 
acagcaggaa 
ccagcaagag 
catgtggacc 
gcaccatcgc 
tccagcttga 
gctcaatcac 
acaatcatca 
aatggaccaa 
cccagttcag 
ttggtgctga 
attggactag 
cagatttctt 
cgaaaggcgc 
gggtttatga 
tgtggttgag 
ggggcaggag 
caaaaggttg 
aacagttgct 
atcaaggact 
aggctgatat 
cttcctggct 
gcatagggcc 
tgcacttcag 
gaaggtcttc 
accttgaaaa 
gctttggcgg 
acggcagggt 
tcggggcatg 
aacacagaag 
gtacaattga 



tctccttgcc 
tggcgaggga 
gtacaggact 
catgtactac 
ggctaacata 
acctgcaata 
aattctacct 
gagccaaaac 
agcagacaat 
ggatccgaca 
gctgaatggc 
agttgatcac 
cgccgtattg 
caaacatgtc 
tctcaaacgt 
gattgattac 
ggtcatatgg 
ggcaggtatc 
gcaatggccg 
agagctgaag 
tgaagtagat 
tttggatgtc 
atttggactt 
agtttacaaa 
tctgagatca 
ggaaaggaag 
cggtggcagg 
ccacatgtat 
gagcatgatg 
agcagtttca 
aaggaaattc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1888 



<210> 138 
<211> 1849 
<212> DNA 

<213> Lolium perenne 
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<400> 138 

aaagttcatc 

cttctcctcc 

gtctcacaag 

ccccaagaac 

gtacaacccc 

cctcatcaac 

cggttgctgg 

cggagccgac 

cccgtatctg 

aggcttgaat 

gtggaggata 

tcaagacttt 

aatgtgggag 

atctgcagaa 

caagtacatg 

agatgaccgt 

cttcgactcg 

ttcagatgat 

agacagttat 

aaatgaaatc 

aactgacact 

cgaccctttt 

atcggttcaa 

ggagcacact 

gtgttctgat 

cttctttgaa 

gtcagcggtg 

ggtggtgctt 

ggtcagggtg 

aagttaaagt 

gaaaagtgat 



cctccttctg 
tgtgtatcca 
gtctcctcca 
tggatcaatg 
aatggctccc 
tggatcccag 
accggctcag 
aaggagaacc 
agggagtgga 
gcgagccagt 
gcagttggtg 
ctgaattgga 
tgcccagatt 
atcccaaatg 
atcggagttt 
cgactgtggt 
aaaaagggaa 
gttgcaaaag 
ggcaagcagt 
agccatcaag 
tcgcaggctg 
gatccttcct 
ggtggcatag 
gctgtacact 
ctaagaaggt 
tttgaccttc 
gagagcttcg 
gtcgatgatg 
ccacagctca 
gatgattaac 
ttaaatgctt 



tccccatggc 
accacctcgt 
ttgtcagcaa 
gaccaatgta 
tctggggtaa 
tagaacctgc 
ccacaattat 
gtcagctcca 
caaaagcagg 
tcagggatcc 
ctgagcttaa 
ctagagttga 
ttttcgcggt 
gcgccaagca 
atgatctgaa 
cgaggatcga 
ggaggatcat 
gttgggctgg 
tgctgcaatg 
gactagagct 
atgtggaggt 
ggcttctgga 
ggccatttgg 
tcagagttta 
cttccctgag 
agaaggaaag 
gaggcggtgg 
gcggggccca 
gggcatggag 
atagaagagc 
agcacaattg 



ccaaggttgg 
caatggagaa 
gaggtatagg 
ctacaatggt 
cataatttgg 
gatagaacgg 
ttccggtgat 
gaacattgtg 
taataacccg 
gacaaccggt 
tggctacggt 
tcacccgctg 
attgccggga 
tgtcctcaaa 
aagtgatacc 
tcatggcaat 
atggggttgg 
aatccatgca 
gccaattgaa 
gaagaaagga 
agattttgag 
tgtcgagaag 
acttgttgtc 
caaatcgcag 
atcaggaatg 
aaagatatct 
cagggtctgc 
catgtacgcc 
catgagcagg 
aaatctaatt 
tttcttgata 



cccttcttcc 
agggtcttcc 
actgcctacc 
atctaccatg 
ggccattcag 
gatatcccaa 
caaccaatta 
cttcccaaaa 
gtgatccaac 
tggattggac 
gctgcacttt 
tattcatcca 
aatagtggtg 
atgagcctag 
tttatgccag 
ttctatgctt 
acaaatgaga 
attcccagga 
gagatcgagt 
gacctatttg 
ctgacatcca 
cagtgccgag 
ttggcctctg 
caaagctaca 
tacacaccag 
ctgagaactc 
atcatggcca 
ttcaacaatg 
gcagagcaca 
gacctgtgat 
aaaaaaaaa 



tccttgtcct 
tcttccccca 
acttccagcc 
agttctacca 
tttcgacgga 
gtgacataaa 
tcatatacac 
acaagtctga 
cagtcgggcc 
cggatggact 
tgtacaagag 
atgcatcctc 
gacttgacct 
attcctgtga 
atagtgtgtt 
caaagtcatt 
cagatagctc 
caatatggtt 
cccttcgaag 
agattaaagg 
ttgataatgc 
aagcaggtgc 
acaacatgga 
tgatcctcat 
catatggagg 
tgattgatcg 
gagtttatcc 
gcagtaccac 
agtgaatgta 
tggaggactg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1849 



<210> 139 
<211> 2166 
<212> DNA 

<213> Lolium perenne 



<400> 139 

gggaccttgc 

ttgggcgtgc 

ctacgagacc 

tgagctgagc 

gccgctgtac 

gtggggcaac 

ggagacggcc 

gaccatcatg 

caactacgag 

gtgggtgaag 

gttccgggac 

cctctccggc 

gacgcgggtg 

ctacccggtg 

gagggtgaag 

cgggacctac 

ccacctgagg 

gcgccgccgc 

caagggctgg 

gcagctgatg 

cctcaaggac 

acaggctgac 

cccggcgctg 

cggcgtgggg 

cgtcttcttc 

catgtgctcc 

gggcttcgtt 



gcccaagtac 
ccggcggttc 
agcctcctcg 
accgggtacc 
tacaagggtt 
atcgtgtggg 
ctggcgccga 
cccgacggca 
gtccagaacg 
ccggcgcaca 
ccgaccacgg 
gcgtcccgcg 
cggaagccgc 
accgtggacg 
cacgtgctca 
gaccggctga 
tacgactacg 
atcctgtggg 
gccggaatcc 
cagtggccgg 
cggatggtga 
gtcgaggtga 
gccaacgacg 
cccttcggtc 
agggtgttca 
gatccaacca 
gatattgaca 



gtagtctgac 
tggtgctgct 
agaccgaggc 
acttccggcc 
ggtaccatct 
cgcactcggt 
gcatcgacgc 
cgccggtgat 
tcgccttccc 
acccggtgat 
cctggtacgc 
gcgtggcgta 
tgcactcggc 
gcaaggagag 
agaacagcct 
aggagaggta 
gcaacttcta 
gatgggcgaa 
aggcgattcc 
tggaggaggt 
agcggggaga 
gcttcgaggt 
cccagaagct 
tgtgggtgct 
aggccgcggg 
agtcatctct 
tggctaaggg 



agcaatgggg 
cttgcagctc 
ggcggcggcc 
tcagaagaac 
gttcttccag 
gtcgcgcgac 
cgacaaatac 
catgtacacg 
caagaacagc 
cgtcccggag 
ggacgggcac 
cgtgtaccgg 
gccgacgggg 
cggggtggac 
cgacctccgc 
cgtgccggac 
cgcgtccaag 
cgagtccgac 
tcggaaggtt 
ggaggcgctc 
acacgtcgag 
gccgagcctg 
ttgcggcgtg 
ggcgtcgtcc 
caacgtcaac 
gaacaagaac 
caagatttct 



gttcgtctcg 
gccggagcgt 
accgtgccag 
tggatcaacg 
tacaacccca 
ctcatcaact 
ggctgctggt 
ggcgtcagcc 
tcggaccctc 
ggcggcatca 
tggcggatcc 
agccgcgact 
atgtgggagt 
acgtccgtgg 
cgctacgact 
aaccccgccg 
acgttctacg 
accgccgtcg 
tggctggacc 
agggggaaga 
gtcaccgggc 
gagggggcgg 
aagggcgccg 
aagctggagg 
agcaccaagc 
ctgtaccacc 
ctcagaagcc 



ggagagtagc 
cccatgtcgt 
cctccatttt 
atcccaacgc 
agggcgcggt 
gggtggccct 
cggggtcggc 
ggccggacgt 
tcctccggga 
acgcgacgca 
tggtgggcgc 
tccggcggtg 
gcccggactt 
tgtccagctc 
actacaccgt 
gcgacaagca 
acccgtccaa 
acgacgtcgc 
caagcgggag 
agccggtcag 
tacaaaccgc 
aggcgctgga 
acgtggaggg 
agaggaccgc 
ccctcgtgct 
cgaccttcgc 
tgatcgatca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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atccgtcgtg gagagctttg gggccggagg caggacgtgc atcctctctc gcgtctaccc 
gtcgctcgcc attggcagga acgctcacct ccacgtcttc aacaacggca aggcggacat 
caaggtgtcg cggctcacgg cgtgggaaat gaagaagccg gcgctcatga acggtgccta 
gatttagatt caggcaggag caccatatgc atgattccta catatgtgct tgaatttggc 
tcaggcatgc gtctggggcg ttattctgat gttaatttga cctctggtga aacatgctag 
ttttacaagg gcgcgtacgt agctagctag gtttgcacgc tgtgtaagtg aagggggtca 
ttttgtatgc ccccgggaat aataaagatc catgcatagc ctgaggtggg catcggtaga 
aagttatttt tctgaaacgg ggcaaaatat ttgctccaat caactactcc tggcatggat 
taaaataagg agcaacaaag tagaagtttt acaagaaagt taatgttttg attattaaaa 
aaaaaa 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2166 



<210> 140 
<211> 2137 
<212> DNA 

<213> Lolium perenne 
<400> 140 

ccctcgcact agtcggccga ggcattcttc ctagttgctt ccatcgcatc gatctcgatc 60 

cacagattct atgccaatgg aggcaagaga tggcgtctcg atgccctact cgtatgcggc 120 

cctgccggag gacgccgagg cagcggtggt tgggcgcggt cgccggaccg ggcctctgtt 18 0 

cgcagcgttg ctgttgacgt tggtcgccgc gctccttgcc gtcgccgcgc tggctggcgt 24 0 

caggctcgtt ggcgagctgc ctgccggggg cgtcgtcatg cccaaccacc cgatggaagt 300 

catggacgtc agcggtagca gagggcctga gtcaggcgtg tcggagaaga cgtccggggc 3 60 

cgccagcgag agcggcggca tgctgggcgc cgacgccggc agcaacgcgt tcccgtggag 42 0 

caatgcgatg ctccagtggc agcgcaccgg cttccacttc cagcccgaga agaactggat 480 

gaacgacccc aacggtccgg tctactacaa ggggtggtac cacctcttct accagtacaa 54 0 

cccggagggc gcaatctggg gcaacaagat cgcgtggggc catgccgtgt cccgggacat 60 0 

gctccggtgg cgccacctgc ccatcgccat gttccccgac cagtggtacg acatcaacgg 660 

cgcatggtca ggctccgcca ccgtgctccc cgacggccgc atcgtcatgc tctacacggg 720 

ctccaccaac gcctccgtgc aggtccagtg cctcgccttc ccctccgacc cctccgaccc 7 80 

gctgctcacc aactggacca agtatgaggg caacccggtg ctgtacccgc ctccgcacgt 84 0 

cggggagaag gacttccggg acccgaccac tgcatggtac gatggctccg atggaatgtg 90 0 

gcggatcgtc atcgggtcca aggataaccg ccgcgccggc atggccttga cctacaagac 9 60 

caagaacttc catgattttg agctcgttcc cggagtgctg caccgggtgc cggcgacggg 102 0 

gatgtgggag tgcatcgatt tgtacccggt tggcggcgcg aggggcattg acatgacgga 1080 

ggccgttgcg gcggcatcca acagcggtgg tggtgaagtt ttgcatgtca tgaaggagag 114 0 

ctcagacgac gaccgacatg actactacgc gctagggagg tacgatgcag cgacaaacaa 1200 

gtggacaccg ctagatgccg acgccgatgt cggcatcggg ctgaggtacg attggggaaa 12 60 

gttctacgca tccaagacct tctatgaccc ggccaagaag aggcgtgtgc tatgggggtg 132 0 

ggtcggcgag actgactctg agcgcgccga cgtggccaag ggatgggctt ccctacagtc 1380 

gatccctcgc acggtggtgc tagataccaa gacgggcagc aaccttatcc agtggccggt 14 4 0 

ggtcgaggtg gagacgctcc gtaccaactc caccaatctc gggagcatca tcgtcgagca 150 0 

tggctccgtc ttccctctca gtctccaccg ggccacacag ctcgacatcg aggcttcctt 1560 

ccgcctggac ccgctcgatg tcgccgccgc aaaggaggcc gacgttggct acaactgcag 162 0 

caccagcggt ggcgcggccg gtcgtggagc gctcggtccc tttggcctgc tcgtactcgc 168 0 

cgatgccagg cgccatggcg gggacacgga gcagaccgcc gtctacttct acgtcgcgag 1740 

gggcctcgat ggcaacctgc gcacgcactt ctgccatgac gagtcacggt catcccgtgc 18 0 0 

caacgacatt gtcaagaggg tcgttggcaa catcgtgcca gtgctcgacg gagaggcgct 18 60 

gtctgttagg gttctggtgg accactccat tgtcgagagc ttcgcacagg gtgggaggtc 192 0 

ggtggtgact tcacgagttt acccgactga ggccatctac gccaatgccg gggtatacct 198 0 

cttcaacaac gccaccggtg cccgggtcac cgccaccagt ctcgtcgtcc atgagatgga 204 0 

cccctcctac aaccagaacc aggccgagat ggcttcattg taaatcgaaa atgtacatat 2100 

tgttttttgt gctagcatgt tgcccgtaaa aaaaaaa 2137 

<210> 141 
<211> 1954 
<212> DNA 

<213> Lolium perenne 



<400> 141 



gaaagctttc tttcctgttt gctcgctggt gcggccggcg gcgtaccttc tccggcgacg 
acatgcatgc agatcccaac ggtccggtct attaccgcgg atggtaccac ctcttctacc 
agtacaaccc cgagggggcg gtctggggca acatcgcgtg gggccacgct gtctctcggg 
acctagtcca ctggcgccac ctcccgctcg ccatggtgcc tgaccagtgg tacgacatca 
acggtgtctg gacaggctcc gccaccgtgt tccccgatgg gaccctgaac atgctctaca 
cggggtccac caatgcctcc gtgcaggccc agtgcctcgc cgtgcccgag gaccccaatg 



60 
120 
180 
240 
300 
360 
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actccctcct ccgcaactgg accaagcacg aagccaaccc ggtcctcctc ccaccgcccg 420 

ggatcggtga caaggacttc cgtgacccaa ccaccgcatg gttcgacgag tctgaccaga 480 

cgtggcgcac cgtcatcggg tccaaggaca acaacggcca cgccggcatc gccatggtgt 540 

acaagaccaa agacttcctc aactacgagc tcatcccggg atacttgcat cgcgtcgacg 600 

gcaccggcat gtgggagtgc atcgacttct accccgtcgg cggcaagaac ggcagcgagg 660 

agctgtacgt gatcaaggag agcagcgacg acgaccgaca tgactggtac acgctaggga 720 

aatacgacgc ggcagccaac acgttcacgg ccgcggaccc ggagaacgac ctagggattg 780 

ggctgaggta cgactggggc aagttctacg cgtccaagac cttctacgac ccagccaaga 84 0 

agcggcgcgt ,gctgtggggg tggattggcg agaccgactc cgagcgcgcc gatgtcgcca 900 

agggatgggc atccctcatg tcgattccga ggacggtgga gctcgacgag aagacctgga 9 60 

ccaacctcat ccaatggcca gtggaggaga tcgagaccct ccgcatcaag tccaccgacc 1020 

ttggtggcat caccattgac cacggcagcg tctacccact ccctctccac cgcgccacac 1080 

agctagacat cgaggcctcc ttccgcctcg acgccgccac cgtcgccgcc ctcaacgagg 1140 

ctgacgtagg ctacaattgc agcaccagcg gcggctctac ccaccgcggc gcactcggcc 1200 

cctttggcat cctcgtcctt gccgacggta aggcggagca aacggcggtg tacttctatg 1260 

tgtccaaggg ccttgacggg gccctcgaga cccacttctg ccacgacgag tcgcgatcga 1320 

cgctggccaa ggatgtcgtg aagcgagtgg tgggatacac cgtgcctgtc ctcgatggtg 1380 

aggcattttc cgtgagggtg ctcgtggacc actcaattgt ggagagcttc gccatgggtg 1440 

gaaggtccac ggcgacgtcg agggtgtacc cgacggagtc tatctacggc gctgctggtg 1500 

catatctttt caacaatgcc accggcggct ccgtgaccgt tgagaagctc gtggtgcatg 1560 

agatggactc gtcctacaac cagatcttca tggctgacga cttgtagtca ccgtcatcca 1620 

tggatagcgt cggatggtga ggatgatcac ctactacata tacatacata ctattgatcg 1680 

aacgatcacc ggatcggtcg gtggtggctt cctctttctc ttggatgcag aaggagatgg 1740 

agtactagct actctattta ccatgttgtt gttttgttgg ttttttgggg tttgggtttt 1800 

tgacgagatg gatgaattag ctatagatgg atgattgtgt cctattttct ctcctgcctt 18 60 

ccgagtgtaa ctacatatat tggcaggatc gatgatatcc ctgttgcatg acagtgatga 1920 

ttaattattg tgatgatatt gatcaaaaaa aaaa 1954 



<210> 142 
<211> 2039 
<212> DNA 

<213> Lolium perenne 



<400> 142 

aggaggtggt ggaggagcac gaaatcccgg ccgccattcc tccaccttcc gctccgacca 60 

aagatttcca tccggcgaga tccatgggct ccatcgcggc agacttggcg ccggaggcgc 120 

ccgcggagct ggtgttccgg tcgaagctcc cggacatcga gatcccgacc cacctgacgc 180 

tgcaagacta ctgcttcgag cgcctgccgg agctctccgc ccgcgcctgc ctcatcgacg 240 

gcgccacggg cgccgcgctc acctacggcg aggtggacgc cctctcgcgc cgctgcgcgg 300 

ccgggctgcg ccgcctcggc gtccgcaagg gcgacgtggt catggcgctc ctccgcaact 360 

gccccgagtt cgccttcgtg ttcctcggcg cggcccggct cggcgccgcc accaccaccg 420 

ccaacccgtt ctacacgccc cacgagatcc accgccaggc cgccgcggcc ggcgccaagg 480 

tgatcgtcac cgaggcctgc gccgtcgaga aggtgcgcgc cttcgccgcc gagagaggga 540 

tccccgtcgt ctccgtcgac gaggccgtcg acgacggctg cctcccgttc gccgcgactc 600 

tcctcgggga agaaagcggc gagcggttcg tcgacgaggc ggtcgacccc gacgacgtgg 660 

tggcgctgcc gtactcgtcc ggcaccaccg gcctgcccaa gggcgtcatg ctcacccacc 720 

gcagcctcgt caccagcgtc gcccagcagg tggacggtga gaacccgaac ctgcacttca 780 

gctcgtccga cgtgctgctg tgcgtgctgc cgctgttcca catctactcg ctcaactcgg 840 

tgctgctcgc cggtttacgc gccgggtgcg cgatcgtgat catgcgcaag ttcgaccacg 900 

gcgctttggt ggacctggtg cgcgcgcacg gcgtcacggt ggcgccattc gtgccgccca 960 

tcgtggtgga gatcgccaag agcgcgcggg tgaccgccgc ggacctggcg tcgatccggc 1020 

tggtcatgtc gggggcggcg cccatgggca aggagctgca ggacgcgttc atggccaaga 1080 

tccccaacgc tgtgctcggg cagggatatg ggatgaccga ggccggcccc gtgctagcca 114 0 

tgtgcctggc cttcgccaag gagccgttcg aggtcaagtc tggctcctgc ggcaccgtcg 1200 

tccggaacgc cgagctcaag atcgtcgacc ccgacaccgg cgcctccctc ggccgcaacc 1260 

tgccggggga gatctgcatc cgcggcaagc agatcatgaa aggttaccta aatgatccgg 1320 

aggccacaaa gaacaccatt gacaaggacg gttggctgca tactggagac attggttatg 1380 

tcgatgatga cgacgagatc tttattgtcg acagactgaa ggagataatc aaatataagg 144 0 

gattccaagt acctccagca gaacttgaag cccttctcat tacgcaccct gaaatcaagg 1500 

atgctgctgt cgtatcgatg caagacgaac ttgctggtga agttccggtt gcgtttgttg 1560 

tgcggactga aggttcagag atcagcgaaa acgagatcaa gcagttcgtt gcaaaagagg 1620 

ttgttttcta caagaggatc tgcaaagtgt tcttcgcgga ttccattcca aagagtccat 1680 

ctggcaagat cctcaggaag gacctgagag caaagctcgc cgcaggcatt cccggcagtg 1740 

ataccacaca gtccaaaaac taagtcagat atattgtttc ccaaccttac acacctctgt 1800 

ccaacaccat gtaatgttct taatataaac ggaaattatt acatatagaa gggctgattc 1860 

tttttactag atgtgtccaa catatgatat gtttgttagg ccgatgatgt gtaacctgtc 1920 
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atgtatagat accgcctttt tttgataaga aaggctgatt ataatgtata ccatgagctg 
aatatttgtt caaggagatc aggattcggt tgccaattgt ttacctttta aaaaaaaaa 

<210> 143 
<211> 2006 
<212> DNA 

<213> Lolium perenne 



1980 
2039 



<400> 143 

gagagaggag 

tctgcttctc 

ttaccatggg 

tccggtcgaa 

tcgagaagat 

cctacaccta 

tgggcgtggg 

tctccttcct 

ccccgcacga 

cctgcgccgt 

tcgacgggag 

ccgaggcgga 

gcaccaccgg 

cccagctggt 

gcctgctgcc 

tcggcgccgc 

gcgcgcaccg 

gcgaccgcgt 

ccatgggcaa 

agggttacgg 

agcccttcaa 

tcgtcgaccc 

gcgggaagca 

acaaggacgg 

tcatcgtcga 

agctcgaggc 

aggatgatct 

tcaccgagaa 

acaaggtcta 

acttgagagc 

ggccgcttct 

caaatgggga 

ttgattcgcc 

tattttttga 



atcaagcaag 
gctcgatcgc 
ttccgtgccg 
gctccccgac 
ggccgaggtc 
cacggaggtc 
gaagggcgac 
gggcgcggcc 
gatccaccgc 
ggagaaggtg 
gcgcgacggg 
cgaggccggg 
gctccccaag 
tgacgggtcg 
gctgttccac 
catcgtcatc 
catcaccatc 
cggcgccgac 
ggacctccag 
gatgactgag 
ggtcaagtcc 
cgacaccggc 
gatcatgata 
ctggctgcac 
caggctcaag 
cctcctcctc 
ctgcggcgaa 
cgagatcaag 
cttcaccgac 
caggctcgcc 
caggaacgca 
aagaaactac 
ctgcttgtgt 
ccatgtaaaa 



ccatctccca 
cggccggtga 
gaggagtcag 
atcgagatca 
gcgtcccgcc 
gactccctga 
gtggtgatga 
aggctgggcg 
caggcggagg 
ctggagttcg 
tgcgtggact 
atcctccccg 
ggcgtcatgc 
aacccaaacg 
atctactcgc 
atgcgcaagt 
gcgccattcg 
gacctcgcat 
gacgccttca 
gccgggccgg 
gggtcgtgcg 
gcatccctcg 
ggttacctga 
accggagata 
gagatcatca 
acgaacccgg 
gtcccggtcg 
caattcgtct 
tccattccca 
gctggcatcc 
atcacccatg 
gggaggggat 
aatgttgata 
aaaaaa 



cgactaattt 
ggtagctagc 
tggtgtccgt 
acaacgagca 
cctgcatcat 
cccgtcgcgc 
acctgctccg 
ccgccaccac 
cggcgggcgc 
cggcggggcg 
tcgcggagct 
acgacgtcgt 
tcacccaccg 
tgtgcttcaa 
tgcacacggt 
tcgacgtcgg 
tgccgcccat 
ccatccgcat 
tggccaagat 
tgctggccat 
gcaccgtggt 
gcaggaacca 
acgacccaga 
tcggcttggt 
agtacaaggg 
aggtcaagga 
ccttcattaa 
caaaggaggt 
agaacccttc 
ccaccgaagt 
gtgctgttta 
catattattc 
aaatgaaatg 



agaagaagat 
tagctactcg 
ggccgcggcg 
gacgctgcag 
cgacggccag 
cgcggcgggg 
caactgcccc 
caccgccaac 
caagctgatc 
gggcctgccc 
gatcgccggc 
cgccctgccc 
cagcctcgtc 
caaggacgac 
gctgctggcg 
cgcgctggtg 
cgtcgtggag 
ggtgctctcc 
ccccaacgcc 
gtgcctggcg 
gcgcaacgca 
gcccggcgag 
gtctaccaag 
ggacgacgac 
cttccaggtg 
cgccgccgtc 
gaggatcgaa 
tgttttctac 
cggcaagatc 
tgccgcgccg 
ggtgctgtta 
ttgcaggaga 
atataataga 



ttacttagtc 
tactagatca 
gagacggtgt 
agctactgct 
acgggcgcct 
ctgcgccgca 
gagttcgcct 
ccgttctaca 
gtcaccgagg 
gtggtcaccg 
gaggagctgc 
tactcctccg 
accagcgtcg 
gcgctgctgt 
gggctccgcg 
gacctcgtcc 
atcgccaaga 
ggcgccgcgc 
gtgctcggac 
ttcgccaagg 
gagctcaagg 
atctgcgtcc 
aacaccatcg 
gacgagatct 
gcgccggcgg 
gtaggggtga 
ggatctgaga 
aagaggatca 
ctaaggaagg 
agaagctaag 
tagaccacac 
tatcagtttg 
tgtgttgttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2006 



<210> 144 
<211> 1789 
<212> DNA 

<213> Lolium perenne 



<400> 144 

ctcaacactc 

atggaggtcc 

atcgccgtcg 

cccatcgtcg 

atcgcgaagc 

gtgtccagcc 

cgcacccgca 

gtctacggcg 

aaggtggtgg 

gtcaaggccg 

atgatgtaca 

ccgctcttca 

gactacaact 

cggtgcacaa 

agaaagaagg 

gcggagagga 



gccaatccca 
tcctcctgga 
cgaagctcgc 
gcaactggct 
ggttcgggga 
cggagctggc 
acgtcgtctt 
accactggcg 
cgcagaaccg 
acccggcgtc 
acgacatgtt 
acaagctcaa 
acggcgactt 
acctcaagac 
cgctggagca 
agggcgagat 



cagccacaga 
gaaggcccta 
cggcaagcgc 
ccaggtcggc 
ggtgttcctg 
caaggaggtg 
cgacatcttc 
caagatgcgc 
ggtgggctgg 
cgcgaccgcc 
ccgcatcatg 
ggccatgaac 
catccccatt 
caagaggatg 
gaatggggag 
caaccacgac 



agccacctae 
ctggggctct 
ttccgcctcc 
gacgacctga 
ctccgcatgg 
ctccacacgc 
accggcaacg 
cggatcatga 
gaggaggagg 
ggcaccgtga 
ttcgaccgca 
gccgagcgca 
ctccgaccgt 
aagctcttcg 
atcaggtgcg 
aacgtcctct 



caccgctcca 
tcgcggcggc 
cgcccggccc 
accaccgcaa 
gcatccgcaa 
agggcgtgga 
gccaggacat 
ccgtcccctt 
ccaggctcgt 
tccgccgtag 
ggttcgagtc 
gcatcctgtc 
tcctccgcaa 
aggaccactt 
ccatggacca 
acatcgtcga 



ccgatcgacg 
ggtgctggcc 
ctccggcgcc 
cctgatgggc 
cctggtggtg 
gttcggctcc 
ggtcttcacc 
cttcaccaac 
ggtggaggac 
gctgcagctc 
cgtcgacgac 
gcagagcttc 
gtacctcaac 
cgtcgctgac 
catcctggag 
gaacatcaac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
9 60 
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gttgcagcca 
cacccggacg 
gcggtgacgg 
ctccgcctcc 
ctcgccggct 
aacgacccca 
gagaaggccg 
cggagctgcc 
gtgcagaact 
cccggacagt 
gcctagaatt 
cgtgaacgct 
ttgtgctttt 
agatttacta 



tcgagacaac 
tccagtcgaa 
agccggacct 
gcatggccat 
acgacatccc 
agcggtgggt 
tcgaggccca 
ccgggatcgt 
tccagctgct 
tcagcaacca 
ttctatttga 
ggtgccggga 
attttactta 
tgttggtgat 



gctgtggtcg 
gctccgcgac 
ggagcgcctc 
cccgctgctc 
cgccgagtcc 
gcgcgccgac 
cggcaacgac 
cctcgcgctg 
gccgccgccc 
gatcctcaag 
tcgtatggag 
gatcgatcta 
gttgcatttt 
aatgatgtaa 



<210> 145 
<211> 1358 
<212> DNA 

<213> Lolium perenne 



atcgagtggg 
gagatgaccg 
ccctacctgc 
gtgccgcaca 
aagatcctcg 
gagttcaggc 
ttccgcttcg 
cccatcatcg 
gggcaggaca 
cacgccaccg 
gcttctgaca 
tgcacgcatg 
tgttggtctt 
aacttcttca 



gcatcgcgga 
ccgtgctggg 
agtccgtcgt 
tgaatctcag 
tcaacgcatg 
ccgagcgctt 
tgcccttcgg 
gcatcacgct 
agatcgatac 
tcgtctgcaa 
tgcgtgtctg 
tgatgtgtat 
catgtgaggc 
aaaaaaaaa 



gctggtgaac 
cgccgacgtg 
gaaggagacc 
cgacgccaag 
gttcctcgcc 
cctcgaggag 
cgtcggccgc 
cggacgcctc 
caccgagaag 
gccgctcgag 
tgcatgcatg 
tttccttttt 
gtcatgttgt 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1789 



<400> 145 

cctcaccagc 

aagagaatgg 

gccaccggcc 

gtgctgaagg 

cttggtgctt 

gtcgggccgg 

gggtgctgcc 

atctggtcgt 

tccatggtcg 

gcggcgccgc 

atgaccccgg 

aaggtggcca 

gccgaggcca 

atggccgccg 

ctcgagccct 

ggcgagccgc 

agcttcatcg 

ctcacctcgc 

gagcgcaacg 

actgccgcat 

tgacatatac 

tcttctatca 

agtccggcct 



acctctctcg 
gcagcgtcga 
acctctcccc 
ttctgtactg 
caaaataccc 
aggtgagcaa 
gcgactgccg 
acaacgacgt 
tcgaccagaa 
tgctgtgcgc 
gcctccgcgg 
agtccatggg 
tggacgacct 
ccatggactc 
acctcgcgct 
tcagcttcgt 
ggagcatcga 
agatcgaggt 
acgtcaggta 
gatcaacttg 
tcctcaactt 
gagattcaga 
aataataacg 



cccacgcctc 
cgcctccgag 
gtacacgtac 
cggcatctgc 
catggttccc 
gtacagcgtc 
gccgtgcaag 
ctacaccgac 
gttcgtggtg 
tggcgtcacg 
cggcatcctc 
ccaccacgtc 
gggcgccgac 
gctggactac 
gctcaagatg 
gtcccccatg 
ggagaccgag 
cgtcaagatg 
ccgcttcgtc 
gcaacgacga 
ggttcaatac 
gtgtgcatgt 
gatttgctaa 



cgatctcctc 
aagacgatca 
aacctcagga 
cacactgacc 
gggcatgagg 
ggcgatgtgg 
gccaacgttg 
ggaaagccca 
aagatcccag 
gtgtacagcc 
ggcctgggcg 
accgtgatca 
gcctacctcg 
atcatcgaca 
gacggcaagc 
gtcatgctcg 
gaggtgctca 
gactacctca 
gtcgacgtcg 
gcgaacctac 
atgattgtga 
tagtttcaat 
aaaaaaaa 



tcgccgccgc 
ccggctgggc 
ggacgggcgc 
tccaccagac 
tggtaggcga 
tcggcgtggg 
agcagtactg 
cgcagggcgg 
cggggctagc 
cgctgaagca 
gcgtgggcca 
gctcctccga 
tcagctccga 
ccgtgcccgt 
tcgtcctcat 
ggaggaagac 
ggttctgcgt 
accaggcgct 
cagggagcaa 
attgagcgcg 
actgtgtgaa 
aggaagaaat 



gctcggtgcc 
cgccagggac 
tgaagatgtg 
caagaaccac 
ggtggtggag 
ggtgatcgtt 
caacaagaag 
cttcgcctcc 
gccggagcag 
cttcgggctg 
catgggcgtg 
caagaagcgc 
cgaggcccag 
caagcacccg 
gggcgtcatt 
catcacgggc 
cgacaagggc 
tgagaggctc 
catcgacgac 
acaatttccg 
tgtgtttccg 
gtttggtatg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1358 



<210> 146 
<211> 1051 
<212> DNA 

<213> Lolium perenne 



<400> 146 

caatcatcca 

ccacggcggc 

ccagcggtgc 

gcgacgcgct 

tgaagcagct 

acgagggcca 

tcggcgtcta 

cgatcttggc 

agaaggccgg 

acgagctgct 

acaaggacaa 

tcctcggcta 

tgcgcaagta 

cagacgaccg 

gcgccaagtg 



gcccagatct 
tgatgccacg 
cgagcaggtc 
ctaccagtac 
ccgcgaggac 
gttcctcaac 
caccggctac 
catggacatc 
cgtcgcgcac 
cgaggacgag 
ctacctcaac 
cgacaacacg 
catccgctac 
cgtcgagatc 
attgtctgat 



cacgcgtttc 
gccacggttg 
acccgccact 
atccfcggaga 
accgccaacc 
ctgctcatca 
tccctcctcg 
aaccgcgaga 
aagatcgact 
gccaaccacg 
taccaccagc 
ctctggaacg 
taccgcgact 
tgccagctcc 
tgatgacgcg 



cttcctccag 
ccaaggagca 
ccgaggtcgg 
ccaccgtgta 
acccatggaa 
agctcatcgg 
ccaccgcgct 
actacgagac 
tccgcgaggg 
gcaccttcga 
gcctcatgaa 
gatccgtcgt 
tcgtcctcga 
ccgtcggcga 
agcgcgccgc 



ctaaagaccg 
gaccaccacc 
gcacaagagc 
cccgcgcgag 
cctgatgacc 
cgccaagaag 
cgccatcccc 
catcggcaag 
gcccgcgctc 
cttcgtcttc 
gctcgtcagg 
gctccccgcc 
gcttaacaag 
cggcatcacc 
cccctcggct 



gcaatggcga 
aacggcgccg 
ctgctccaga 
cacgagtgca 
acgtcggcgg 
accatggaga 
gaggacggca 
ccgtgcatcg 
ccggtgctcg 
gtcgacgccg 
gtcggcggcc 
gacgcgccca 
gccctcgccg 
ctctgccgcc 
ccgctccgct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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ccatggatgc ggacaagaat tgattaatta ttattcccca ttttgccgtt ctggctttct 960 
tctgtatctt cttggaaaca aatattgtcc ctttatgtac gtatatcaaa tttatatcca 1020 
gacaaataat attactccta taaaaaaaaa a 1051 

<210> 147 
<211> 1332 
<212> DNA 

<213> Lolium perenne 



<400> 147 

gacgaatcct 

gtcctcgtcc 

aacacccgtc 

gccgccgccg 

gccgccgggt 

aagggcaccg 

gccgccgacc 

gccatcgacg 

caaatggtgg 

ggcacggtgc 

cgcgggccgg 

accaggaact 
cggcagcgcg 
cagccgacgg 
aagttcgcca 
cgcgtcttcg 
cgcgaggacg 
tgctccgacg 
gacctcggac 
caggagaagg 
gctgcagagc 
ccatactgct 
gtaaaaaaaa 



accaaaccga 
ccgcctcacc 
ccatattaac 
ccgcggtggc 
acatcgcgtc 
tcaggaaccc 
ggctggtcct 
gctgccacgg 
agccggcggt 
ggcggatggt 
acgtggtcgt 
ggtactgcta 
gcgtggacct 
tgaacgcaag 
acgccgtgca 
agtgcgccgc 
tcgtgcgcat 
aggcgaaccc 
tcgagttcag 
gccaccttcc 
tgcaggcagg 
actgtcatgt 
aa 



gctaccagat 
gccggccggt 
tatcaacatg 
gcggcccgcc 
ctggctcgtc 
agacgacccg 
ctgcaaggcc 
cgtcttccac 
gaggggcacg 
gctcacctcc 
cgacgagtcg 
cgggaaggcg 
tgtggtggtg 
catcggccac 
ggcgtacgtg 
cgcgtccggc 
cctcgccaag 
gaggaagcag 
gccggtgagc 
ggtgctcagc 
ggttaccatc 
aaaccaggca 



ccttctctac 
tctccgctcc 
acagtcgtcg 
gggaacgggc 
aagctgctgc 
aagaacgcgc 
gacctcctcg 
accgcatccc 
cagtacgtca 
tccatcggcg 
tgctggagcg 
gttgcggagc 
aacccggtgc 
atcctcaagt 
gacgtccgcg 
cgccacctct 
ctcttccccg 
ccatacaaga 
cagtccctgt 
gagcaggcag 
cgagcatgag 
gtgtctgttg 



taatcgagct 
gagctatacg 
aggtcttagc 
agaccgtgtg 
tggagaaggg 
acctgagggc 
actacgacgc 
cagtcactga 
tagacgcggc 
ccgtcaccat 
acctcgactt 
aggcggcatc 
tggtgatcgg 
acctggacgg 
acgtggccga 
gcgccgagcg 
agtaccccgt 
tgtctaacca 
acgagacggt 
aggcggacaa 
gaacaagaaa 
aatgcctaat 



ccctccgcct 
tccgtccgag 
tgccggcgac 
tgtgaccggc 
gtacactgtc 
gctcgacggc 
catccgccgc 
cgaccccgag 
ggcggaggcc 
ggaccccaac 
ctgcaagaaa 
ggagttggcg 
ccccctgctg 
gtcggccagc 
cgcccacctc 
cgtcctccac 
ccccacaagg 
gaagctccag 
gaagagcctc 
ggaaaccctg 
tcaaccatgt 
ctaagttctt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1332 



<210> 148 
<211> 1236 
<212> DNA 

<213> Festuca arunciinacea 



<400> 148 

caagagctag 

caagtacagt 

gcctggccat 

cgtcaagctg 

tcccaagaac 

agccgacctc 

ccacaccgcc 

cacggagtac 

gtcgtcaatc 

gtcctgctgg 

ggccgtggcg 

cgtgaaccct 

acacatcctc 

cgtagacgtg 

gggccggtac 

caaactcttc 

gcagccttat 

gaacgactct 

aagcaaacca 

tcacgtgctc 

atcgtgttat 



ttcttctgtc 
ggtactgtaa 
gggcagaccg 
ctcctggaga 
gcccacctga 
ctcgactacg 
tctccagtca 
gtgatcaacg 
ggtgccatca 
agcgacctcg 
gagcaggctg 
gtgctcgtgg 
aagtacctcg 
cgtgacgtag 
ctctgcgccg 
cctgagtacc 
aagatgtcca 
ctgtatgaga 
gagggattaa 
ctgtaacatg 
ttaagtgaac 



catccgtagc 
gagcaacaat 
tgtgcgtcac 
gaggctacac 
aggcgctgga 
acgccatatg 
ccgatgatcc 
cggcagcgga 
ccatggaccc 
aattctgcaa 
cgtgggaggc 
tagggccgct 
acggctcggc 
ccggcgcgca 
agcgcgtgct 
ctgtgccaac 
accagaagct 
ccgtgaagag 
acggtgtaac 
gtcaaacatg 
taagagaaaa 



tcttcccttt 
gaccgttgtc 
cggcgccgcg 
cgtgaagggc 
cggcgccacc 
cgccgccgtc 
tgagcagatg 
tgcgggaacg 
caaccgcggt 
gaaaaccaag 
ggccaggaag 
gctgcaacca 
caagaagtac 
catccgggtg 
gcaccgtggg 
aaggtgctct 
gcaggatctt 
cctccaggag 
ggcatgatac 
agttgttttt 
aaaaaa 



caccaacaag 
gacgccgccg 
gggtacatcg 
acagtgagga 
gagaggctga 
gagggctgcc 
gtggagccgg 
gtgcgccggg 
cctgacgtag 
aactggtact 
cgcggcatcg 
acggtgaacg 
gccaacgctg 
ttcgaggcgc 
gacgttgtcc 
gatgaagtga 
ggcctccagt 
aagggacatc 
tgctaaagaa 
ctgtataaat 



ctagtttaga 
cgccgcagct 
cgtcggggct 
acccagatga 
tcctctgcaa 
acggcgtgtt 
cggtgcgggg 
tggtgttcac 
tcgtcaatga 
gctacggcaa 
acctcgtcgt 
ctagcgccgc 
tgcagtcata 
ctgaggcgtc 
aaatcctcag 
acccacggaa 
tcactcctgt 
tcctagtacc 
gcagcagagt 
tctatccagt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1236 



<210> 149 
<211> 1428 
<212> DNA 

<213> Festuca arundinacea 
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<400> 149 



ctctcgatcg gcagacgcag agatcgatgg gttccaccgc cgccgacatg gccgcgtccg 
ccgacgagga ggcgtgcatg ttcgccctcc agctcgcctc ctcgtcgatc ctcccgatga 
cgctgaagaa cgccatcgag cttggcctcc tggagatcct ggtggccgcc ggcggcaagt 
cgctgacccc caccgaggtg gccgccaagc tcccgtccgc ggcgaacccg gaagcgccgg 
acatggtgga ccgcatgctc cggctgctcg cgtcgtacaa cgtrcgtgacg tgcctggtag 
aggagggcaa ggacgggcgc ctctcccgga gctacggcgc cgcgcccgtg tgcaagttcc 
tcacccccaa cgaggacggc gtctccatgg cggcgctcgc gctcatgaac caggacaagg 
tcctcatgga gagctggtac tacctcaagg acgcggtcct tgacggcggc atccccttca 
acaaggcgta cggcatgtcg gcgttcgagt accacggcac ggacccgcgc ttcaaccgcg 
ttttcaacga agggatgaag aaccactcca tcatcatcac caagaagctc ctcgagctct 
accacggctt ccagggcctc ggcaccctcg tcgacgtcgg cggcggcgtc ggcgccaccg 
tggccgccat cgccgcccac taccccgcca tcaagggggt caacttcgac ctcccccacg 
tcatctccga ggcgccgcag ttcccgggcg tcacccacgt cggcggcgac atgttcaagg 
aggtgccctc gggcgacgcc atcctcatga agtggatcct ccacgactgg agcgaccagc 
actgcgccac gctgctcaag aactgctacg acgcgctgcc ggcgcacggc aaggtcgtgc 
tcgtcgagtg catcctgccg gtcaacccgg aggccaagcc cagctcgcag ggggtcttcc 
acgtcgacat gatcatgctc gcgcacaacc ccggcggcag ggagaggtac gagagggagt 
tcgaggccct ggccagggga gctgggttca ccggcgtcaa gtccacgtac atctacgcaa 
acgcgtgggc catcgagttc accaagtaga tgagatccct ccggcctcca tgcatccagg 
caacctccca ccgatatgag aacgatcgtc gtcgatcttg ctggctgctg cctctgctcc 
tgcatcgatc tgcatacgta ccctttgctt ggtttttcct ctgttttccc taattttctc 
atgctctgaa ttctgaattc tgatggctgt gtcgtcgatc tgctcggaaa tgttctgaaa 
aggttgcgta tgttgtatac ttgtatgtga tgtaatgaga tgatttctct cctttgttga 
atactcgagt aaattgaagt gactctcatc ttcctctgaa aaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1428 



<210> 150 
<211> 1455 
<212> DNA 

<213> Lolium perenne 
<400> 150 

ctctcgctca caccaaaatc gcccaccagc accagcatct ctcgatcggc agacgcatag 60 

atcgatgggc tccaccgccg ccgacatggc cgcgtccgcc gacgaggacg cgtgcatgtt 120 

cgccctccag ctcgcttcct cgtcggtcct cccgatgacg ctgaagaacg ccatcgagct 180 

tggcctcctg gagatcctgg tggccgccgg cggcaagtcg ctgaccccga ccgaggtggc 24 0 

cgccaagctc ccgtccgcgg cgaacccgga agcgccggac atggtggacc gcatactccg 300 

gctgctcgcg tcgtacaacg tcgtgacgtg cctggtggag gagggcaagg acggccgcct 3 60 

ctcccggagc tacggcgccg cgcccgtgtg caagttcctc acccccaacg aggacggcgt 420 

ctccatggcg gcgctcgcgc tcatgaacca ggacaaggtc ctcatggaga gctggtacta 480 

cctcaaggac gcggtccttg acggcggcat cccgttcaac aaggcctacg gcatgtcggc 540 

gttcgagtac cacggcacgg acccgcgctt caaccgcgtc ttcaacgaag ggatgaagaa 600 

ccactccatc atcatcacca agaagctcct cgagctctac cacggcttcg agggtctcgg 660 

cagcctcgtc gacgtcggcg gcggcgtcgg cgccaccgtg gccgccatag ccgcccacta 720 

ccccaccatc aagggggtca acttcgacct cccccacgtc atctccgagg cgccgcagtt 780 

cccgggcgtc acccacgtcg gtggcgacat gttcaaggag gtgccctcgg gagacgccat 840 

cctcatgaag tggatcctcc acgactggag cgaccagcac tgcgccacgc tgctcaagaa 900 

ctgctacgac gcgctgccgg cgcacggcaa ggtcgtgctc gtcgagtgca tcctgccggt 960 

caacccggag gccaatccca gctcgcaggg ggtcttccac gtcgacatga tcatgctcgc 1020 

gcacaacccc ggcggcaggg agaggtacga gagggagttc caggctctcg ccaggggagc 1080 

cggattcacc ggcgtcaagt ccacgtacat ctacgccaac gcgtgggcca tcgagttcac 1140 

caagtagatg agatccctcc aagcatccag gcaacatgtc ccaccgatat gagaacgatc 1200 

gtcgtcgatc ttgctggctg ctgccgctgc tcctgcatcg atcacccttt gcttggtttt 1260 

tcctctgttt tccctaattt tctcatgctc taaatccatt ctgaatttta atggttgtgt 1320 

cgccgatctg ctcggaatgt accattaata acgatgttct gaaaaggttg cgtatgttgt 138 0 

atacttgtat gtgatgtaat gagatgattt ctctcctttg ttgaatatac gagtaaattg 1440 

aagtgaaaaa aaaaa 1455 

<210> 151 
<211> 2101 
<212> DNA 

<213> Lolium perenne 
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<400> 151 

catcaaccta 

acagtttctg 

tccaagatcc 

ggcggcgggg 

acatgtcgat 

gcggccttct 

atgcccggga 

ccatcgcgta 

ggcgccagat 

ggctcgccgt 

agtccgtgga 

cgttcggagc 

acgagttcat 

acttcatccc 

cgcgcaacgc 

agaatcccga 

cgaagccgaa 

tcacccgcga 

tggcgtcggc 

gcctgcagca 

tcgacaagct 

tcccgctgct 

ggggctcccg 

acgccgacgt 

acttcaaggg 

gcatggcgct 

gctgggagct 

tcaccgcccc 

agctgctggg 

cgatcgatgg 

gatggcggag 

ttcttatact 

tgcttgctgg 

gcaaattgta 

tggttttcca 



aaacccacgc 
gtttgagtat 
actgagctgg 
caacgtggcg 
gatggaccag 
ccacatccgg 
ggtgctgcag 
cctcacctac 
gcgcaagctg 
gcgcgacgag 
cctcggcgag 
tggtgcggtc 
cgccatcctc 
gtggctgagc 
cctcgacgag 
tgatgccgat 
gaagggcgcc 
caacatcaag 
gatcgagtgg 
ggagctcgtc 
ccccttcctc 
cctccacgag 
cgtcatgatc 
gttccggccg 
gggatgcttc 
cggcctgtac 
gcccgacggg 
gcgcgccacc 
agctgacgac 
tatatgtacc 
gcgccattgg 
ttgaactcaa 
atgcatgctt 
aaaacaagtt 
tcgtgagtac 



gatccaacac 
caatcgatgg 
ctgttcatcg 
ccgtttcccc 
ctcacccacc 
ctcggtaagc 
gtgcaggacg 
gaccgagccg 
tgcgtgatga 
tccgcggctc 
ctcattttta 
gccgccgacg 
caggagttct 
tgggcggacc 
ttcatcgaca 
gccgacatgg 
gccggcgacg 
gccattatca 
gcgatggcgg 
gacgtggtgg 
aagtgcgtca 
accgccgagg 
aacgtctacg 
tcgcggttcg 
gagttcctgc 
gcgctggagc 
atgaagccgt 
aggctcttcg 
gccgggcgcc 
agctggccgg 
tggagcttgg 
ttaagtctgg 
ggatacagtg 
tttagacctg 
tatattaatg 



cccctagaga 
tgggcttcgc 
cctccgtggt 
cgggcccgaa 
gtggcctggc 
tccacacctt 
gtgccttctc 
acatggcgtt 
agctcttcag 
tcgtccgcgc 
aactcaccaa 
ccgaggaggg 
ccaagctctt 
cgcagggcat 
agatcatcga 
tggacgacat 
gcgtggacga 
tggacgtgat 
agatgatgca 
ggctcgaccg 
tcaaggagac 
actgcgtcgt 
ccatcggccg 
tgcaggggga 
ccttcgggtc 
tcgccgtggc 
cggagctgga 
ccgtgcccac 
aggcgtgacg 
aagatgaagg 
tggttttatc 
tgacaacaga 
ttaagcatga 
ctgcaccgag 
ccaggatgat 



aaaacaaaaa 
taagatcgcc 
tttcgtggtt 
accgctgccg 
ggcgctagcg 
tgccgtgtcg 
gaaccgtccc 
cgcgcactac 
ccggcgccgc 
cgtggccagg 
gaatgtcatc 
cgacggagca 
cggcgccttc 
caacgtgcgc 
cgagcacatg 
gctcgcgttc 
cctgcagaac 
gtttggcggg 
cagccccgac 
gaacgtggac 
gctccggctg 
cggcggctac 
cgaccgcagg 
aggggaggcc 
aggccgccgc 
gcagctcgcg 
catgagcgac 
gccccgcctc 
gccattgctg 
tgtttgatat 
ttgctttttt 
acacaataag 
tgtgttctac 
attctgtatt 
agttccagtt 



caaaaagatt 
atggagtgga 
ctgcagcggc 
atcgtcggca 
aaggagtacg 
acgccagagt 
gcgaccatcg 
gggcccttct 
ccggagacgt 
cggaccggcg 
ttccgcgccg 
gggaagcagg 
aacatcggag 
ctccgcgccg 
gagaggggca 
ctcccggagg 
acgctccgcc 
acggagacgg 
gacctccgcc 
gagtcggacc 
cacccgccca 
tccgtgcccc 
gcgtggaagg 
gccgggctcg 
tcctgccctg 
cacggtttca 
gtcttcggcc 
gcatgcaccc 
tgttagcaag 
attcagaggt 
tttactattt 
cggattatca 
catgaagaac 
ttcttcctct 
gaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2101 



<210> 152 
<211> 2460 
<212> DNA 

<213> Lolium perenne 



<400> 152 

gttctttgca 

agcagcgtct 

gaacgttgcc 

gaactgggga 

ggtggaggag 

ggtcgctgcg 

acgcgtcaag 

cggtgtcacc 

ccagagagag 

cgtcctgccc 

gggctactct 

cgtgacaccg 

gtcctacatc 

cacgaaggtt 

gctgcagcct 

gtccatggtg 

gttctgtgag 

gcaccaccct 

ctacatgatg 

taggtatgcc 

cgccaccaag 

ctctcgaggc 



acgatcaaca 
agctagctta 
gccaacggcg 
aaagcagccg 
taccgccgcc 
gtggctgccg 
gagagcagcg 
accggcttcg 
ctcatcaggt 
gctgcgacga 
ggtatccgct 
tgcctaccgc 
gcgggccttg 
aacgctgcag 
aaggaaggcc 
ctcttcgagg 
gtcatgaacg 
ggtcagattg 
ctcgcgaaga 
cttcgaacat 
tccatcgagc 
aaggccatcc 



ctgtcagaat 
cttgctctag 
atggcctgtg 
aggagctgtc 
ctgtggtgac 
gcgccgacac 
actgggtcat 
gtgccacctc 
ttctcaatgc 
cgagggctgc 
ttgagatcct 
tccggggcac 
tgaccggccg 
aggcattcaa 
ttgccatggt 
ctaacatcct 
gcaagccaga 
aggccgcggc 
agctcggcga 
caccgcaatg 
gcgagatcaa 
atggtggcaa 



ccagatacac 
tagttctttg 
cgtggcacag 
tgggagccat 
catggaaggc 
cagggtggag 
gaacagcatg 
ccaccggagg 
gggagcattc 
catgcttgtc 
cgagacggtc 
gatcacggca 
cccaaattct 
aatcgcgggc 
caacggcacc 
tggcatcctc 
gtacaccgac 
tatcatggag 
gctcgaccca 
gctgggccct 
ctccgtcaac 
cttccagggc 



acacacacac 
caaatatcca 
ccggctcgcg 
cttgatgccg 
gccagcctga 
ctcgacgagt 
gccaacggca 
accaaggagg 
ggcaccggca 
cgtgtcaaca 
gccacgcttc 
tccggtgacc 
gtggcgactg 
atccagcacg 
gcggtgggct 
gctgaggttc 
cacctcacgc 
cacatccttg 
ctgatgaagc 
cagattgagg 
gacaacccgc 
acacccatcg 



acacacacca 
tggagtccga 
ccgaccctct 
tgaagcgaat 
ctatcgccat 
ccgcccgcgg 
ccgacagcta 
gtggcgctct 
gcgatggcca 
ccctgctcca 
tcaacgccaa 
tcgttccgct 
ctccggatgg 
gtttctttga 
ccggactggc 
tgtcggctgt 
acaagttgaa 
aaggaagctc 
cgaagcaaga 
ttatccgtgc 
tcatcgacgt 
gtgtgtccat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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ggataacacc 
gctagtgaac 
gagcttggac 
ccaattcttg 
cgtcaactct 
gctcatgtca 
ggagaatgtc 
caccaatgac 
gatcgaccgc 
gatgcagaag 
ggatgtgcag 
gcttccaagg 
aaaccgcatc 
aaccgagtac 
tgtggctatg 
cggtgagccc 
agagttcaga 
gtatcttgtg 
tcaatgggca 



aggcttgcca 
gacttctaca 
tatggcttca 
ggcaaccctg 
cttggtctca 
tcgacattct 
aagaatgccg 
agtggccatc 
gaggcggtgt 
atgcgtgcag 
acgtcagtgt 
gaggtcgagt 
accgaatgcc 
ttgaccggag 
aaccagggga 
ctgcctatct 
aggctccaca 
cattatatat 
gcatgtaaca 



ttgctgcgat 
acaatggttt 
agggtgctga 
tgactaacca 
tctctgctag 
tggttgcact 
tcaagaactg 
tccacagcgc 
tcgcctacgc 
ttctcgtgga 
tcgccaagct 
cagcccggtg 
ggtcgtaccc 
agaagacgag 
aacacatcga 
gctgaagaat 
tgtgcttagt 
acatgtaaca 
ctggaataaa 



cggcaagctc 
gccttccaat 
gattgccatg 
tgtgcagagt 
gaagacctct 
gtgccaagct 
tgtgaagatg 
acgcttctgc 
agacgaccct 
gcacgccttg 
tgccgcattc 
tgctgtggag 
gctgtaccgc 
gtctcctggt 
cgcactgctt 
gaatcaagga 
taatagtaag 
ctggaataaa 
aatttcaaaa 



atgtttgccc 
ctctcgggtg 
gcctcctatt 
gcggagcagc 
gaggccatcg 
atcgacctcc 
gtggctagga 
gagaaggacc 
tgcagcgcta 
gccaacggtg 
gagcaggagc 
aatggcaccg 
ttcgtgcgca 
gaagaggtgg 
gagtgcctca 
actgaagaat 
tatagtactg 
atttcaaaaa 
aaatcagatc 



agttctctga 
ggcgcaaccc 
gctccgagct 
acaaccaaga 
atattctgaa 
gccacctcga 
agaccctgag 
tgctcttgac 
actacccact 
agg'ctgagcg 
tccgtgcagt 
ccgcgcagca 
aggagctcgg 
acaaggtgtt 
aggagtggaa 
agagtacttg 
ttttttcatt 
atcagatcac 
aaaaaaaaaa 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1-8 60 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 



<210> 153 
<211> 2595 
<212> DNA 

<213> Festuca arundinacea 



<400> 153 

ctcctctgta 

atccagcacc 

tcctagttct 

tggcctctgc 

ggagctgtcc 

agtcgtgacc 

cgccgacacc 

ctgggtcatg 

cgccacctca 

ccttaacgcg 

cagggcggcc 

cgaaattctc 

ccggggcaca 

gactggccgc 

ggctttcaag 

tgccatggtc 

taacatcctt 

caagccggag 

ggccgcggcc 

gctcggtgag 

accacaatgg 

tgagatcaac 

cggtggcaac 

tgcggccatc 

caacggtttg 

gggtgctgag 

gactaaccat 

ctcttccagg 

ggttgccttg 

caagaactgt 

ccacaatgca 

cgcctacgca 

tctcgtggag 

cgccaagctt 

tgcccggtgt 

gtcatacccg 

gaagacgagg 

gcacattgac 

ctgaagaatg 

tataattata 



attcgagctc 
acttccagaa 
ttgcatatct 
gtggcgcagc 
gggagccatt 
atggagggcg 
cgggtggagc 
aacagcatgg 
caccggagga 
ggagcatttg 
atgctcgtcc 
gagacgatcg 
atcacggcat 
ccaaactctg 
attgccggca 
aacggcactg 
ggcatccttg 
tacaccgacc 
atcatggagc 
ctcgacccac 
ctcggccctc 
tccgtcaacg 
ttccagggca 
ggcaagctca 
ccttccaatc 
attgctatgg 
gtgcagagcg 
aagaccgctg 
tgccaagcta 
gtgaagacgg 
cgcttctgcg 
gatgaccctt 
catgccttgg 
gccacattcg 
tccgtggaga 
ctctatcgct 
tctcctggtg 
gcgctgcttg 
gctcaaggaa 
tctccggata 



ctcttcagca 
tacatacaca 
ccatggagtg 
cagcccgggc 
tggatgccgt 
ccagcttgac 
tcgacgagtc 
cgaacggtac 
ccaaggaggg 
gcaccggcag 
gtgtcaacac 
ccacgcttct 
ccggcgacct 
tggcgacagc 
tccagcatgg 
ccgtgggctc 
ccgaggttct 
acctaacaca 
acatccttga 
tgatgaagcc 
agatcgaggt 
acaacccact 
cgcccatcgg 
tgtttgccca 
tctctggtgg 
cctcatactg 
ccgagcagca 
aggcgattga 
tcgacctccg 
tggctaggaa 
agaaggacct 
gcagcgccaa 
ccaacggtga 
agcaagagct 
acggcaccgc 
tcgtgcgcaa 
aagaggtgga 
agtgcctcaa 
ctcaagaata 
tcgatgtttg 



caagtacttc 
cacgtacccg 
cgagaacggg 
cgaccctctc 
gaagcggatg 
cattgctatg 
cgcccgcgga 
cgacagctat 
tggcgctctg 
cgatggccat 
tctgctccag 
caatgccaac 
cgtcccatta 
tccagatggc 
cttctttgag 
cgggctcgcg 
atcggccgtg 
caagctgaag 
aggcagctcc 
aaaacaagat 
catccgtgct 
catcgacgtc 
tgtgtccatg 
gttctcggag 
gcgcaatccg 
ctccgagctc 
caatcaagac 
cattttgaag 
ccacatcgag 
gaccctgagc 
gctcctgacg 
ctacccgctg 
agccgagcag 
ccgtgcggtt 
cgcacagcag 
ggagctcggg 
caaggtgttt 
ggagtggaac 
gagtgcttga 
caatgttcct 



caccagagtg 
tgtctaaacc 
cacgttgccg 
aactggggga 
gtcgaagagt 
gtcgccgcgg 
cgcgtcaagg 
ggtgtcacca 
cagagagagc 
gttttgcccg 
gggtactctg 
gtgacgccgt 
tcctacatcg 
agcaaggtta 
ctgcagccca 
tccatagtgc 
ttctgcgagg 
caccacccgg 
tacatgatgc 
aggtatgcac 
gctaccaagt 
tcccgcggca 
gacaacacca 
cttgtgaacg 
agcttggact 
cagttcttgg 
gtcaactctc 
ctcatgtcct 
gagaatgtca 
accaatgaca 
atcgaccgtg 
atgcagaaga 
gacgtgcaga 
cttcccaagg 
aaccgcatca 
actgagtatt 
gttgctatga 
ggtgagcccc 
gaattcagat 
ccagagctgc 



ccagacaaca 
ttacttgctt 
ccaacggcga 
aggcagcaga 
accgcagacc 
tggccgccgg 
agagcagcga 
ccggcttcgg 
tcatcaggtt 
ctgcaacaac 
gcatccgctt 
gcctaccgct 
ccggccttgt 
acgcagcaga 
aggaaggcct 
ttttcgaagc 
tgatgaatgg 
gccagatcga 
tcgcgaagaa 
tccgcacatc 
ccatcgagcg 
aggctatcca 
ggcttgccat 
atttctacaa 
atggcttcaa 
gcaaccctgt 
tcggcctcat 
cgacattcat 
agaatgccgt 
gtgggcatct 
aggcggtgtt 
tgcgtgcggt 
cgtcagtgtt 
aggtcgagtc 
gcgaatgccg 
tgaccggaga 
accagggtaa 
tgcctatctg 
ggtactgttt 
aatgccagtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
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agaaaagata atagcatgac ttggtagtgt tgtttagcct agaaattttc tatgatgtta 24 60 

gttagtaaaa gggtacactt tgtgataaat atacataatt attgcactag tcctttattt 2520 

ttatatcaat gttctgtcta ctgaggcaac tttgaaggat tcaaagaatc tagtattggc 2580 

ctgccaaaaa aaaaa 2595 



<210> 154 
<211> 1382 
<212> DNA 

<213> Lolium perenne 



<400> 154 

ggccacaact cgccacatct ggcatagcga gcactgacag tgagctacat ccatcaccat 60 

ggcttctagc cgtgtcctgc tcctcgtcgt ggcagctctg gcgatctccg tgtccgccac 120 

ggccgcggcc accaagatca gtgctccact accgccgctg gccaagggcc tgaacttcga 180 

tttctacaag gccacctgcc cgcaggccga gtccatcgtc ttcaacttcc tccgcgacgc 24 0 

catccgcaag gacgtcggcc tcgccgccgc gctcctccgc atccacttcc acgactgctt 300 

cgtgcagggc tgcgacggct ccgtgctcct cgacaagacc ggcggcaccg acagcgagaa 360 

gatcgcacca cccaacgtca cgctccgccc caccgccttc aaggccatca acgacctccg 420 

cgctctcctc gccaaggcct gcggcgccgt cgtctcctgc gccgacatcg ccgccctggc 480 

cgcgcgcgac tccgtgcacc tcgccggcgg gccgcactac cccgtcccgc tcggccgccg 540 

cgacgggctc gcccccgcga acctcaccac catcctcaac gccctcccgg caccgagctc 600 

caacgtcacc accctcctca gattcctcgc caagatcagc ctcgacgcca acgacctcgt 660 

cgcgctatcc ggcgcgcaca cgctcggcat cgcgcactgc acctccttcc aggagcgcct 720 

cttcccgcag aacgacgtca ccctcaacaa gtggttcgcg tcgcagctca ggctcacctg 780 

cccggcgctc aacaccgaca acaccaccaa caacgacatc cgcaccccca acgtcttcga 840 

caacaagtac tacgtcgacc tgctcaaccg ccagggactc ttcacctccg accaggacct 900 

gcacaccgac gccaggacca agcccaccgt caccaggttc gccgtcgacc aggccgcctt 960 

tttcgaccag ttcgtcttct ccgtcgtcaa gatgggccag atcaacgtgc tcaccggcag 1020 

ccagggacag atacgcaacg actgctccgc gcccaacaaa ggccgcacca acgacgacct 1080 

gccgtggtcc gtgctcgaga ccgtcaccga ggccgcccag agcttggtgt tgtagatatg 1140 

cgctgtggat aggttggttc a'gtcgatcca tctctagcct acgtactttc ttcccaaagt 1200 

tgtagcttta ttagcgagcc gtgtggtaat ggtttgggct ttgagagcca cagttgatgc 12 60 

atgtgtgttt agtttcttga gcaactcgac cagtttaata atcacgagat ggtttttggt 1320 

gtgtcgaatg acgactagaa aattgagatg aatatttgat gttattttca ataaaaaaaa 1380 

aa 1382 



<210> 155 
<211> 1260 
<212> DNA 

<213> Lolium perenne 



<400> 155 

atcgcctttc tcctccatga ccaccatggg cggctcgtcg atcctgcccg cgccgaccgt 60 

ggcgacgacg gcgctggttc tgctgatcgt gctgttcgca tcgccggcaa cggtggcgaa 12 0 

aggttctggg ctgtccgtcg ggttctacaa gaagttgtgt ccgaaggcgg agaaggtcgt 180 

ccggcgaact gtcaccaagg cctttgagaa ggagcctggc accccggccg acatcatccg 24 0 

cctcttcttt cacgactgct ttgtccgagg gtgcgacgca tcggtgctgc tggaatccac 300 

gccagggcgc atggcggaga gggactcgaa ggcaaacaac cccagcttgg atgggtttga 3 60 

ggtcattagc gacgccaagg agacccttga gaagctctgc ccgcaaaccg tctcctgtgc 420 

tgacattctc gccctcgccg cccgcgatgg cgcctacctc gctagcgggc tcgactatgc 480 

ggtgcccacc ggccgccgtg atggcctcgt ctccaaggaa gacgaggttc tccctagtgt 54 0 

ccctcacccc gacttcaacc attctcagct cgtggaaaac ttcacggcaa aaggctttac 600 

ggcggaggag atggtgacgc tgtcgggggc gcacaccatc ggcacctcgc actgctcgtc 660 

cttcacggac cgcctctaca acttctccca gggcggcgcg ctgaccacgg accctgcgct 72 0 

gccggcggca tacgccgcgc tgctgaagga gaagtgcccg ccggagacag cggcgcagaa 78 0 

cgacaccacc atggtgcagc tcgacgacgt gacgccgttc gtgatggaca accagtacta 840 

caagaacctg cttgccggca ccgtgccgct cggctccgac gtagcgctca tggagagccc 900 

cgacacggcg gcgctcgtcg agctctacgc ccgcgagccc gccgagtact gggccaagcg 9 60 

cttcgttgcg gcgatggtca aggtgagcga gatggaggtg ctcaccgggg ccgaggggga 102 0 

gatccggctc aactgctcca aggtgaacta gtatataacc ggttgctgcg tttgtctctg 1080 

tactatatgt ttgggaaaga tgacgataca cgttcttctt ttgtgttaat gttttttctt 114 0 

tcatttgttt tcatatggtg gtgagaaata tatacacatt tgtttgcgtc ataaactgta 1200 

tagcttacac agcatgcata aaagcatcta tatcattcca tttgagttgt aaaaaaaaaa 12 60 
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<210> 156 
<211> 1204 
<212> DNA 

<213> Lolium perenne 



<400> 156 

atccccaaac 

cccaaggaca 

gcggtagcga 

ctcaccatca 

cttctccggc 

gatgacacgg 

ggtctggagg 

tcctgcgccg 

tcatgggcgg 

agtgacctcc 

ggactaagca 

tgccagaact 

tccctgcgag 

tcctctccca 

ctccattccg 

gcctccaata 

atcggcctgc 

cgatggatgg 

aacgaaactg 

gttatattac 

aaaa 



ccaaaaggtg 
gctctgctct 
acgcacagct 
ggactgtcgt 
tccacttcca 
ccggcttcac 
tgatcgacaa 
acatcctcgc 
ttcaacttgg 
caggccccaa 
ccacggacat 
accggaaccg 
gcggctgccc 
acaccttcga 
accaggcgct 
acgatcagtt 
tgacggggtc 
atgggggcat 
catatttatg 
atccataatc 



aggcctccag 
gcctggtttg 
atcagagaac 
gacgacggcg 
cgactgcttt 
cggcgagaag 
gatcaagatg 
cgtcgccgcc 
aaggagggac 
ctccaacctc 
ggttgctcta 
gatctacacc 
acaggccggc 
taacggctac 
gtacgacggc 
tggcagcgac 
gtccggggag 
catgaaacga 
tacactgcct 
catgttaaga 



atacttggat 
ctcttgctct 
tactacgggt 
gtgctgctgg 
gtgcaagggt 
ggggccgggc 
ctgctggagt 
cgcgactccg 
gccaccacag 
aatgatctcc 
tcaggggccc 
gacaccgaca 
ggcgacggca 
ttctccggcc 
ggctccacgg 
ttcgctgcgg 
atcagggtca 
acaaggcgtg 
atttatttcc 
tggtggcatt 



ctccaatggc 
tcgcagcagc 
cttcttgtcc 
accaccgcat 
gcgacgcgtc 
cgaacgccgg 
tcatgtgccc 
tcgtccgtct 
caagcgcgtc 
tcaccgcttt 
ataccatcgg 
ttgacggggc 
acctcgcgcc 
tcctctcccg 
acgatctggt 
cgatggtgaa 
actgccgggc 
cgatttccgg 
tgtccttgtg 
ggtttaaaaa 



tcctgctact 
gacgtccgtg 
caccgcgctt 
gggcgcttct 
cgttctgctg 
gtcgctgcgc 
gcggaccgtc 
aggggggcca 
acttgctagt 
ctccaaaaaa 
ccgggcgcag 
attcgcagcg 
gctcgacgcg 
ccaggggctg 
caggacctac 
actgagcaat 
ggtgaattaa 
aactgcaggc 
tccccgtctt 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1204 



<210> 157 
<211> 1530 
<212> DNA 

<213> Lolium perenne 



<400> 157 

actcattcat 

actgttgagc 

ccgcgacgat 

tgctggccat 

actacttcaa 

tgtgcgacaa 

agaaccccaa 

tcgtcgaggt 

agccgcggtc 

gcgccgacta 

tgtaccagca 

aaaacaaccg 

gcggcccgca 

ctgccgcggt 

tggtgtcggc 

gggaggtcgg 

tcgagcgcgc 

tttgggtggc 

tcaacaagga 

gcgcatgcgt 

ccaccaccgg 

tcgagaccgt 

ttccatctcc 

tgctatccaa 

ttcgttccgc 

aaacggagta 



ctgtcgtctc 
taccactgcc 
gaccgtggag 
cggcacggcg 
gatcaccaag 
gtctcagatc 
catgtgcgcg 
cccgaagctc 
caagatcacc 
ccagctcacc 
gggctgcttc 
cggcgcgcgc 
cgagtcacac 
gataatcggc 
gagccagacc 
cctcaccttc 
cctggaggaa 
gcacccgggc 
gcggatgcgt 
cctcttcatc 
cgagggaatg 
tgtcctccac 
gtttatctgc 
agtaatttgt 
tattatgtcg 
cggtttatgt 



ctgcttccct 
ggtcgctggt 
gaggtgagga 
acgcccgcta 
agcgaccacc 
aggaagaggt 
tacatggcgc 
gggaaggcgg 
cacctcgtct 
aagatgctcg 
gccggcggca 
gtgctggtgg 
ctcgactcgc 
gccgaccccg 
atcctgccgg 
cacctcctca 
gccttcaagc 
gggccggcga 
gccaccaggc 
atggacgaga 
gattggggcg 
agcatgccca 
cacatcgatg 
attgtattca 
cttgtgtcgc 
aaaaaaaaaa 



caagcttaga 
acgagcggac 
aggcacagcg 
actgtgtcta 
tcgccgatct 
acatgcacct 
cgtcgctgga 
cggcacagaa 
tctgcactac 
gcctgcgccc 
cggtgctccg 
tctgctcgga 
tggtcggcca 
acgtgtccgt 
actcggaggg 
aggacgtgcc 
cgctcggcat 
tcctcgacat 
acgtcctctc 
tgcgcaagcg 
tcctctttgg 
ttgccgctga 
gatacctact 
tgcatacctg 
gtacactgtt 



tcgattgcag 
gtaaggagag 
ggcggagggg 
ccaggctgac 
caaggagaag 
gacggaggag 
cgcgcgccag 
ggcgatcaag 
ctctggtgtg 
gtcggtgaag 
cctcgccaag 
gatcacggcc 
ggcgctcttc 
cgagcgcccg 
cgccatcgac 
cgggctcatc 
cgacgactgg 
ggtggaggca 
cgagtacggc 
ctctgccgag 
cttcgggccc 
tgccaccgct 
actactaccg 
gtttgtattt 
gtatcctagt 



ccggccgggg 
atccagatgg 
ccggcgacgg 
tacccggact 
ttcaagagga 
atcctggagg 
gacatagttg 
gagtggggcc 
gacatgccag 
cgcctcatga 
gacctggctg 
gtgaccttcc 
ggggacggcg 
ctgttccagc 
ggccacctca 
tccaagaaca 
aactccgtct 
aaggtaaacc 
aacatgtcca 
gatggtcaca 
ggcctcaccg 
tgatcgatgg 
ccgccgccgc 
gttggtagga 
aatagtaatc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1530 



<210> 158 
<211> 1418 
<212> DNA 

<213> Festuca arundinacea 
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<400> 158 

gaaaagacag 

gctaaggtct 

tgagcggcaa 

tcgtcatgaa 

acgtcgagaa 

ggcgtgccga 

tcttccacgt 

agccgacggt 

agcgcgtcgt 

cctacgacca 

agatgtactt 

acggcgtgga 

gcatgccgcc 

cgatcctgaa 

tcttcgagca 

atggcatcgc 

cgggagtcga 

ggttcaggtt 

agaagggcct 

agctgggagc 

tgcatgtaca 

ttctactatc 

tattatgaac 

aaaaaaaaaa 



cacagaaatc 
tgagaggaag 
caaagggccg 
gctccttcag 
gacgaagcca 
cctgagcgag 
cgccacgccc 
ggaagggatg 
cttcacctcc 
ggacaactgg 
cgtgtccaag 
cttcatcagc 
cagcctggtc 
gcaggtgcag 
cccggacgcc 
caggatgctc 
cgacgacctc 
caggtacacc 
gattccgctc 
tgttctcgtg 
ctaggctggc 
ctatatttcg 
ggattatgga 
aaaaaaaaaa 



tatattctac 
atgaagcagg 
gtggtggtga 
gcggggtaca 
ttgctggagc 
gaaggcagct 
atggacttcg 
ctgagcatca 
tccgccggca 
agcgacatcg 
tccctggcgg 
atcatcccca 
accgccctgg 
ctggtccacc 
aacggccgct 
aaggagaggt 
cagccgatcc 
gccgaggaca 
ggagcggaag 
ggcgaaggtc 
tacctcagac 
gttcagaaat 
acgcaaataa 
aaaaaaaaaa 



aaggcagaaa 
aggtgaagag 
ccggggcgtc 
ccgtccgggc 
ttcccggagc 
tcgacgaggc 
agtccaagga 
tgagagcgtg 
ccgtcaacat 
acttctgccg 
agaaggccgc 
cgctcgtcgt 
cactcatcac 
tggacgacct 
acatctgctc 
tccccgagta 
acttcttctt 
tgttcgacgc 
gggcaggcgg 
aggcgattgg 
acatggtgga 
tgcattaaga 
cttcatgaca 
aaaaaaaa 



agagcagcag 
cgagatgaac 
gggtttcgtc 
caccgtgcgc 
caaggagcgg 
catcgcgggc 
ccctgagaac 
caaggaggcc 
tgaggagcgg 
ccgcgtcaag 
catggactac 
cggccccttc 
ggggaacgag 
ctgcgactcc 
ctcccacgac 
cgacatccca 
caagaagctg 
cgcggtctgg 
cccggccagt 
tgctgagaca 
gcgatgatta 
gaaccctgta 
aaaaaaaaaa 



gggaaatcta 
ggcgagacga 
gggtcatggc 
gaccctggga 
ctgtccatct 
tgcaccggcg 
gaagtgatca 
ggcaccgtca 
ccgaggccgg 
atgacaggac 
gccaaggaga 
ctcagcgccg 
gcccactact 
atgacctacc 
accaccattc 
cagaaattcc 
ctcgaccacg 
acgtgcaggg 
gcagccggca 
taagcgctag 
tgttcgttaa 
attggtggga 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1418 



<210> 159 
<211> 1209 
<212> DNA 

<213> Lolium perenne 



<400> 159 

gagcaccaca 

gcttcatcgg 

ccgtcctcaa 

ccggcgacga 

tcgccgccgt 

tcgtcctcga 

tgcgcgccgc 

ccctcgtccc 

acatcgacta 

aggcggcatg 

cggttttggg 

tacttgaagg 

acgttgcatt 

gcgfcggagcc 

attacaaagt 

tgccaaagaa 

atgccgtgga 

gtcacccttc 

agcccagtgc 

gatgtacggc 

aaaaaaaaa 



catggcgact 
ctcctggctc 
ccccgatgac 
gggccgcatc 
gcggggatgc 
cccccagaag 
caaggaagct 
ctgcccgggg 
ctgcgacaag 
gaagtttgca 
cgagatgatt 
ttgcaaagag 
agcccatatt 
catctgtcac 
tccaaaattc 
gctgatggcg 
gagcctcaag 
cgtcgtaggt 
ctacccagac 
atcacctgcc 



gaagccaagg 
gtccgcctcc 
aaggccgaga 
cgcttcttca 
tccggcgtgt 
gagcttgtgg 
gggggagtgc 
tggccggccg 
aacggggttt 
gaggagaatg 
ccgccaaggc 
gagtatgcag 
ctgctgtacg 
tggagtgttt 
cctgaggaca 
ttgggtttgc 
agcagaggat 
tcatgatcat 
catatactta 
ctacacttgg 



gggagacggt 
tcctcgcccg 
cggaccacct 
ggtgcgacct 
tccacctcgc 
tgccggcggt 
ggcgggtggt 

gcgaggtcct 
ggtaccctgc 
gactggatgt 
tcaatgccag 
atttcttcat 
agaatccgtc 
tcgcggcgaa 
cacagcctgg 
agttcactcc 
gcatcgcctg 
ccttgttgag 
ccagtatgat 
gatgcggatg 



gctggtcacc 
cggctactcc 
cctcgcgctc 
cctcgacggc 
ctctccctgc 
ggagggcacg 
ggtgacctcc 
cgacgagcgc 
ttcaaaggca 
ggtgacggtc 
catggccatg 
cgggccagtg 
agcatccggg 
agtcgccgag 
gctggtgagg 
tcttgagaag 
atgattggat 
agatgtgttg 
ttgtgcaata 
ctgtcacact 



ggcgccagcg 
gtccacgccg 
gccgctgcgg 
gccgccatgc 
accgtcgacc 
ctcaacgtgc 
tccgtctccg 
tgctggaccg 
ctggcggaga 
aatccaggga 
tttcttcgct 
cacgtggaag 
aggcacctct 
ctctaccctg 
gcggaggcgg 
atcatcaggg 
cgttaggcat 
tgttgtgtcc 
acagccggtt 
gactccctca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1209 



<210> 160 
<211> 1260 
<212> DNA 

<213> Lolium perenne 



<400> 160 

gaaaagcttc 

tggggcttca 

tgtgataggg 

accaggtgca 

tgacgatgct 

atctgattcc 



acacagcttg 
ggctttgttg 
actgtcagag 
aatgagaggc 
gtaagggctt 
aattgcaagg 



agaaaatggt 
cctcttggct 
acccagggaa 
tccaacttgt 
gtgagggtgt 
aagcaacact 



gagctcaacc 
catcaagaaa 
tcgaagaaag 
gagagctgat 
cttccacatt 
cggtcctgca 



aagggcaaag 
ctccttgagt 
gtgggacacc 
ctattggagg 
gcgtcgcctg 
atcaatggta 



tgtgtgtaac 
ctggatatca 
tttggaaact 
aagggagctt 
tccttgggaa 
ccctcaacgt 



60 
120 
180 
240 
300 
360 
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gctaagatcc 
cgcggtaagg 
gagctctgtg 
agagaaagca 
atcattcgta 
tggcttactt 
catcgatgat 
atatctgtgc 
gtttccagta 
gctagacaca 
taacgactgc 
acagagacag 
ctcaactatg 
aattcccatg 
tccatatgct 



tgcaagaaga 
attagggatg 
ccactctgtg 
gcattggact 
attggaccca 
caaggtgaca 
gttgcccgga 
agctcagtgg 
ttccccattc 
tccaagctcc 
gtcgaatcgc 
cattgacaag 
cctgaatcat 
tactctcctt 
ttgcaattgt 



gtccatttct 
aaactcagca 
aaaagctaca 
ttgccaagga 
gtttatccca 
cagacaggtt 
gccacattct 
ttctggataa 
caaggaggct 
aggggctggg 
tgaaagatca 
ccatagccaa 
gtcagttctc 
actataccga 
ttcaattagt 



caaaagggtt 
gccagaactg 
gctatggtat 
gaataacatt 
tgaattgtgc 
cactttgtac 
agtgtacgaa 
caatgaattg 
caagaacccc 
tctcaagttc 
gggccatttg 
acagcattga 
gagtcataga 
acatcaattg 
aatgaaatat 



gttctcacat 
ttatgggatg 
gccctggcaa 
gaccttgtga 
actactgctt 
ggaaggatgg 
acaccggagg 
gttggcttac 
tatggaaagc 
aaaggagtgc 
ctggagtgcc 
caagccatag 
tttttttttt 
tcagcggcag 
ttgaaacaaa 



cttcatcatc 
aaacgacatg 
aggtatttgc 
cagttcttcc 
cagatatcct 
gatatgttca 
caactggcag 
tggcaaaaca 
aggcatacca 
aggagatgtt 
cgttgtgata 
ccaaacacat 
ctcttcaaat 
attaaatgtg 
aaaaaaaaaa 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



<210> 161 

<211> 1438 

<212> DNA 

<213> Lolium perenne 



<400> 161 

aaacgactcc aacgcaccga tcgacgacac accctgcact tcacgggtcg atcggatcgg 60 

aggatggcgc cggtggtgga gagagcgccc ttcctgccga cgggggaggc cacgctgcgg 120 

ccgtccttcg tgcgggacga ggacgagcgg cccaaggtgg cgcacgaccg cttcagcgac 18 0 

gaggtgcccg tcatctcgct ccacggcatc gacgacgcgc ggaggaccga gatccgggac 240 

cgcgtggcgg cggcgtgcga ggggtggggc atcttccagg tcgtcgacca cggcgtcgac 300 

gccgcgctca tcgccgagat ggccaggctc tcgcgcgact tcttcgcgct ccccgccgag 360 

gacaagctcc gctacgacat gtccggcggc aagaagggcg gattcatcgt ctccagccac 420 

ctccagggcg agacggtcca ggactggcgg gagatcgtga cctacttctc gtacccggtc 480 

aaggcgcggg actacggccg gtggccggac aagcccgcgg ggtggcgcgc ggtggtggag 54 0 

cagtacagcg agcggctcat ggcgctgtcc tgcaagctgc tgggggtgct gtcggaggcc 600 

atgggcctgg agacggaggc cctgtccaag gcgtgcgtgg acatggacca gaaggtggtg 660 

gtcaacttct accccaagtg cccccagccc gacctcaccc tcggcctcaa gcgccacacc 720 

gaccccggca ccatcaccct cctcctccag gacctcgtcg gcggactcca ggccacccgc 780 

gacggcggca acacctggat caccgtacag cccatcgccg gcgcattcgt cgtcaacctc 840 

ggcgaccacg gccactactt gagcaacggg aggtttaaga acgcggacca ccaggcggtg 900 

gtgaacgggg agagcagcag gctgtccatc gccacgttcc agaacccggc gcccgacgcc 960 . 

aaggtgtggc cgctggcggt gagggagggg gaggacacca tcctggagga gcccatcacc 1020 

ttcaccgaga tgtaccgccg caagatggcg cgcgacctcg agctcgccaa gcgcaagaag 1080 

caggccaagg ccgatcagct caagcagcag ctgcagcagg aggccgcgcc cgccgccgcg 1140 

cccaccaagc cactcaacca gattcttgcc tagattccat gccgattcat tcatgcgtga 1200 

tatatagtac tatgtactat atcgtattaa aataagtaat tatctctatc tactcatttg 1260 

tgtgtaatta agagatgagt aattatctag tatatacaca tttgtctgcg aggagcgagc 1320 

tggacctgta ataacatgta gcatgtccta cgtggaaccg atcagctgat tggagctgtc 1380 

acatgagttt gctgtgtgca gaaattgaac gcattcggta ctgctttcaa aaaaaaaa 1438 



<210> 162 
<211> 1214 
<212> DNA 

<213> Lolium perenne 



<400> 162 

gaaaatcccc 

tactcccaag 

gacgtccgtg 

caccgcgctt 

gggcgcttct 

cgttctgctg 

gtcgctgcgc 

gcggaccgtc 

aggggggcca 

acttgctagt 

ctccaaaaaa 

ccgggcgcag 

attcgcagcg 



aaacccaaaa 
gacagctcta 
gcggtagcga 
ctcaccatca 
cttctccggc 
gatgacacgg 
ggtctggagg 
tcctgcgccg 
tcatgggcgg 
agtgacctcc 
ggactaagca 
tgccagaact 
tccctgcgag 



ggtgaggcct 
gctctgctct 
acgcacagct 
ggacfcgtcgt 
tccacttcca 
ccggcttcac 
tgatcgacaa 
acatcctcgc 
ttcaacttgg 
caggccccaa 
ccacggacat 
accggaaccg 
gcggctgccc 



ccagatactt 
gcctggtttg 
atcagagaac 
gacgacggcg 
cgactgcttt 
cggcgagaag 
gatcaagatg 
cgtcgccgcc 
aaggagggac 
ctccaacctc 
ggttgctcta 
gatctacacc 
acaggccggc 



ggatctccaa 
ctcttgctcc 
tactacgggt 
gtgctgctgg 
gtgcaagggt 
ggggccgggc 
ctgctggagt 
cgcgactccg 
gccaccacag 
aatgatctcc 
tcaggggccc 
gacaccgaca 
ggcgacggca 



tggctcctgc 
tcgcagcagc 
cttcttgtcc 
accaccgcat 
gcgacgcgtc 
cgaacgccgg 
tcatgtgccc 
tcgtccgtct 
caagcgcgtc 
tcaccgcttt 
ataccatcgg 
ttgacggggc 
acctcgcgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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gctcgacgcg tcctctccca 
ccaggggctg ctccattccg 
caggacctac gcctccaata 
actgagcaat atcggcctgc 
ggtgaattaa cgatggatgg 
aactgcaggc aacgaaactg 
tccccgtctt gttatattac 
aaaaaaaaaa aaaa 

<210> 163 
<211> 654 
<212> PRT 

<213> Lolium perenne 



<400> 163 



Met 


Glu 


Ser 


Ser 


Ala 


Val 


Val 


Pro 


Gly 


Thr 


Thr 


Ala 


Pro 


Leu 


Leu 


Pro 


1 








5 










10 










15 




Tyr Ala 


Tyr 


Ala 


Pro 


Leu 


Pro 


Ser 


Ser 


Ser 


Asp Asp 


Ala 


Arg 


Glu 


Asn 








20 










25 










30 






Arg 


Ser 


Ser 


Gly 


Gly Val 


Arg 


Trp Arg 


Ala 


Cys 


Ala 


Ala 


Val 


Leu 


Ala 






35 










40 










45 








Ala 


Ser 


Ala 


Leu 


Ala 


Val 


Val 


Val 


Val 


Val 


Gly Leu 


Leu 


Ala 


Gly 


Gly 




50 










55 










60 










Arg 


Val 


Asp 


Arg 


Val 


Pro 


Ala 


Gly Ala 


Asp 


Val 


Ala 


Ser 


Ala 


Thr 


Val 


65 










70 










75 










80 


Pro 


Ala 


Val 


Pro 


Met 


Glu 


Phe 


Pro Arg 


Ser 


Arg 


Gly 


Lys 


Asp 


Leu 


Gly 










85 










90 










95 




Val 


Ser 


Glu 


Lys 
100 


Ser 


Ser 


Gly 


Ala 


Tyr 
105 


Ser 


Ala 


Asp 


Gly 


Gly 
110 


Phe 


Pro 


Trp 


Ser 


Asn 
115 


Ala 


Met 


Leu 


Gin 


Trp 
120 


Gin 


Arg 


Thr 


Gly 


Phe 

125 


His 


Phe 


Gin 


Pro 


Glu 
130 


Gin 


His 


Tyr 


Met 


Asn 
135 


Asp 


Pro 


Asn 


Gly 


Pro 
140 


Val 


Tyr 


Tyr 


Gly 


Gly Trp 


Tyr 


His 


Leu 


Phe 


Tyr 


Gin 


His 


Asn 


Pro 


Lys 


Gly 


Asp 


Ser 


Trp 


145 










150 










155 










160 


Gly Asn 


lie 


Ala 


Trp 


Ala 


His 


Ala 


Val 


Ser 


Lys 


Asp 


Met 


Val 


Asn 


Trp 










165 










170 










175 




Arg 


His 


Leu 


Pro 


Leu 


Ala 


Met 


Val 


Pro 


Asp 


Gin 


Trp 


Tyr 


Asp 


Ser 


Asn 






180 










185 










190 






Gly 


Val 


Leu 
195 


Thr 


Gly 


Ser 


He 


Thr 
200 


Val 


Leu 


Pro 


Asp 


Gly 
205 


Gin 


Val 


He 


Leu 


Leu 
210 


Tyr 


Thr 


Gly 


Asn 


Thr 
215 


Asp 


Thr 


Leu 


Ala 


Gin 
220 


Val 


Gin 


Cys 


Leu 


Ala 


Thr 


Pro 


Ala 


Asp 


Pro 


Ser 


Asp 


Pro 


Leu 


Leu 


Arg 


Glu 


Trp 


He 


Lys 


225 










230 










235 










240 


His 


Pro 


Ala 


Asn 


Pro 
245 


He 


Leu 


Phe 


Pro 


Pro 
250 


Pro 


Gly 


He 


Gly 


Leu 
255 


Lys 


Asp 


Phe 


Arg Asp 


Pro 


Leu 


Thr 


Ala 


Trp 


Phe 


Asp 


His 


Ser 


Asp 


His 


Thr 








260 










265 










270 






Trp Arg 


Thr 


Val 


He 


Gly 


Ser 


Lys 


Asp 


Asp 


Asp 


Gly 


His 


Ala 


Gly 


He 






275 










280 










285 








lie 


Leu 
290 


Ser 


Tyr 


Lys 


Thr 


Lys 
295 


Asp 


Phe 


Val 


Asn 


Tyr 
300 


Glu 


Leu 


Met 


Pro 


Gly Asn 


Met 


His 


Arg 


Gly 


Pro 


Asp Gly 


Thr 


Gly Met 


Tyr 


Glu 


Cys 


He 


305 










310 










315 










320 


Asp 


Leu 


Tyr 


Pro 


Val 


Gly 


Gly 


Asn 


Ser 


Ser 


Glu 


Met 


Leu 


Gly 


Gly Asp 








325 










330 










335 




Asp 


Ser 


Pro 


Asp 


Val 


Leu 


Phe 


Val 


Leu 


Lys 


Glu 


Ser 


Ser 


Asp 


Asp 


Glu 






340 










345 










350 






Arg 


His 


Asp 
355 


Tyr 


Tyr 


Ala 


Leu 


Gly 
360 


Arg 


Phe 


Asp 


Ala 


Val 
365 


Ala 


Asn 


Val 


Trp 


Thr 


Pro 


He 


Asp 


Arg 


Asp 


Leu Asp 


Leu 


Gly 


He 


Gly 


Leu 


Arg 


Tyr 




370 










375 










380 










Asp 


Trp 


Gly Lys 


Tyr 


Tyr 


Ala 


Ser 


Lys 


Ser 


Phe 


Tyr 


Asp 


Gin 


Lys 


Lys 


385 










390 










395 










400 



acaccttcga taacggctac ttctccggcc tcctctcccg 84 0 

accaggcgct gtacgacggc ggctccacgg acgatctggt 900 

acgatcagtt tggcagcgac ttcgctgcgg cgatggtgaa 960 

tgacggggtc gtccggggag atcagggtca actgccgggc 1020 

atgggggcat catgaaacga acaaggcgtg cgatttccgg 1080 

catatttatg tacactgcct atttatttcc tgtccttgtg 114 0 

atccataatc catgttaaga tggtggcatt ggtttaaaaa 1200 

1214 
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Asn 


Arg 


Arg 


He 


Val 


Trp 


Ala 


Tyr 


He 


Gly 


Glu 


Thr 


Asp 


Ser 


Glu 


Gin 






405 










410 










415 




Ala 


Asp 


He 


Thr 


Lys 


Gly 


Trp 


Ala 


Asn 


Leu 


Met 


Thr 


He 


Pro 


Arg 


Thr 








420 










425 










430 






Val 


Glu 


Leu 


Asp 


Arg 


Lys 


Thr 


Arg 


Thr 


Asn 


Leu 


He 


Gin 


Trp 


Pro 


Val 






435 










440 










445 








Glu 


Glu 


Val 


Asp 


Thr 


Leu 


Arg 


Arg Asn 


Ser 


Thr 


Asp 


Leu 


Gly Arg 


He 




450 










455 










460 










Thr 


Val 


Asn 


Ala 


Gly 


Ser 


Val 


He 


Arg 


Leu 


Pro 


Leu 


His 


Gin 


Gly Ala 


4 65 










470 










475 










480 


Gin 


Leu 


Asp 


He 


Glu 


Ala 


Ser 


Phe 


Gin 


Leu 


Asn 


Ser 


Ser 


Asp 


Val 


Asp 








485 










490 










495 




Ala 


lie 


Asn 


Glu 


Ala 


Asp 


Val 


Gly 


Tyr 


Asn 


Cys 


Ser 


Thr 


Ser 


Gly Ala 








500 










505 










510 






Ala 


Val 


Arg 


Gly Ala 


Leu 


Gly 


Pro 


Phe 


Gly Leu 


Leu 


Val 


Leu 


Ala 


Asn 






515 










520 










525 








Gly 


Arg 


Thr 


Glu 


Gin 


Thr 


Ala 


Val 


Tyr 


Phe 


Tyr 


Val 


Ser 


Lys 


Gly Val 


530 










535 










540 










Asp 


Gly 


Gly 


Leu 


Gin 


Thr 


His 


Phe 


Cys 


His 


Asp 


Glu 


Ser 


Arg 


Ser 


Thr 


545 










550 










555 










560 


Arg 


Ala 


Lys 


Asp 


Val 


Val 


Asn 


Arg 


Met 


He 


Gly 


Ser 


He 


Val 


Pro 


Val 








565 










570 










575 




Leu 


Asp 


Gly 


Glu 


Thr 


Phe 


Ser 


Val 


Arg 


Val 


Leu 


Val 


Asp 


His 


Ser 


He 








580 










585 










590 






Val 


Gin 


Ser 


Phe 


Ala 


Met 


Gly 


Gly Arg 


He 


Thr 


Ala 


Thr 


Ser 


Arg 


Ala 






595 










600 










605 








Tyr 


Pro 


Thr 


Glu 


Ala 


He 


Tyr 


Ala 


Ala 


Ala 


Gly 


Val 


Tyr 


Leu 


Phe 


Asn 




610 










615 










620 










Asn 


Ala 


Thr 


Gly 


Ala 


Thr 


Val 


Thr 


Ala 


Glu 


Arg 


Leu 


Val 


Val 


His 


Glu 


625 










630 










635 










640 


Met 


Ala 


Ser 


Ala 


Asp 


Asn 


His 


He 


Phe 


Thr 


Asn 


Asp 


Asp 


Leu 







645 650 



<210> 164 
<2H> 620 
<212> PRT 

<213> Festuca arundinacea 



<400> 164 



Met 


Glu 


Ser 


Arg 


Ala 


Phe 


Pro 


Asn Ala 


Ala 


Tyr 


Ala 


Pro 


Leu 


Leu 


Pro 


1 








5 








10 










15 




Pro 


Thr 


Ala 


Asp 
20 


Asp 


Ala 


Thr 


Leu Gly 
25 


Lys 


Gin 


Asp 


Arg 


Pro 
30 


Gly 


Val 


Gly 


Trp 


Arg 
35 


Gly 


Phe 


Leu 


Thr 


Val Leu 
40 


Ala 


Ala 


Ser 


Gly 
45 


Val 


Val 


Val 


Leu 


Leu 
50 


Val 


Ala 


Ala 


Thr 


Met 
55 


Leu Ala 


Gly 


Ser 


Arg 
60 


Met 


Gly 


Gin 


Ala 


Gly 


Asp 


Thr 


Asp 


Glu 


Asp 


Gly Ala Gly 


Gly 


Phe 


Pro 


Trp 


Ser 


Asn 


Glu 


65 










70 








75 










80 


Met 


Leu 


Gin 


Trp 


Gin 
85 


Arg 


Ala 


Gly Phe 


His 
90 


Tyr 


Gin 


Pro 


Glu 


Gly 
95 


His 


Phe 


Met 


Ser 


Asp 


Pro 


Asp 


Gly 


Pro Val 


Tyr Tyr Arg 


Gly Tyr 


Tyr 


His 








100 








105 










110 






Leu 


Phe 


Phe 


Gin 


Tyr 


Asn 


Arg Arg Gly Val Ala 


Trp 


Asp Asp 


Tyr 


He 






115 










120 








125 








Glu 


Trp 


Gly 


His 


Val 


Val 


Ser 


Gin Asp 


Leu 


Val 


His 


Trp Arg 


Pro 


Leu 




130 










135 








140 










Pro 


Leu 


Ala 


Leu 


Arg 


Pro 


Asp 


His Trp 


Tyr Asp 


Lys 


Lys 


Gly Val 


Leu 


145 










150 








155 










160 


Ser 


Gly 


Thr 


He 


Thr 


Val 


Leu 


His Asn 


Gly Thr 


Leu 


Val 


Leu 


Leu 


Tyr 








165 








170 










175 




Thr 


Gly 


Val 


Thr 


Glu 


Asp 


Pro 


Met Ala 


Glu 


Ser 


Gin 


Cys 


He 


Ala 


Val 






180 








185 










190 






Pro 


Thr 


Asp 
195 


Pro 


Asn 


Asp 


Pro 


Leu Leu 
200 


Arg 


His 


Trp 


Thr 
205 


Lys 


His 


Pro 
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Ala Asn Pro Val Leu Ala His Pro Gin Gly Val Gin Gly Met Asp Phe 

210 215 220 

Arg Asp Pro Thr Ser Ala Trp Phe Asp Lys Ser Asp Ala Thr Trp Arg 
225 230 235 240 

He Leu He Gly Ser Lys Asp Asp Asp Asn Gly Ser His Ala Gly He 

- 245 250 255 

Ala Phe He Phe Lys Thr Lys Asp Phe Leu Ser Phe Glu Arg Val Pro 

260 265 270 

Gly He Val His Arg Val Glu Gly Thr Gly Met Trp Glu Cys He Asp 

275 280 285 

Phe Tyr Pro Val Gly Gly Gly His Asn Ser Ser Ser Glu Glu Leu Tyr 

290 295 300 

Val He Lys Ala Ser Met Asp Asp Glu Arg His Asp Tyr Tyr Ser Leu 
305 " 310 315 320 

Gly Arg Tyr Asp Ala Ala Ala Asn Thr Trp Thr Pro Leu Asp Ala Glu 

,325 330 335 

Leu Asp Leu Gly He Gly Leu Arg Tyr Asp Trp Gly Lys Leu Tyr Ala 

340 345 350 

Ala Thr Ser Phe Tyr Asp Pro Leu Lys Gin Arg Arg He Met Leu Gly 

355 360 365 

Tyr Val Gly Glu Thr Asp Ser Ala Arg Ala Asp Val Ala Lys Gly Trp 

370 375 380 

Ala Ser Leu Gin Ser He Pro Arg Thr Val Thr Leu Asp Glu Lys Thr 
385 390 395 400 

Arg Thr Asn Leu Leu Leu Trp Pro Val Glu Glu Val Glu Ala Leu Arg 

405 410 415 

Tyr Asn Ser Thr Asp Leu Ser Gly He Thr Val Asp Asn Gly Ser Val 

420 425 430 

Phe His Leu Pro Leu His Gin Ala Thr Gin Leu Asp He Glu Ala Ser 

435 440 445 

Phe Arg Leu Asp Ala Ser Asp Val Ala Ala He Asn Glu Ala Asp Val 

450 " 455 460 

Gly Tyr Asn Cys Ser Ser Ser Gly Gly Ala Ala Ala Arg Gly Ala He 
465 " 470 475 480 

Gly Pro Phe Gly Leu Leu Val His Ala Ala Gly Asp Leu Arg Gly Glu 

485 490 495 

Gin Thr Ala Val Tyr Phe Tyr Val Ser Arg Ala Leu Asp Gly Thr Leu 

500 505 510 

Arg Thr Ser Phe Cys Asn Asp Glu Thr Arg Ser Ser Arg Ala Arg Asp 

515 52 0 525 

Val Thr Lys Arg Val Val Gly Ser Thr Val Pro Val Leu His Gly Glu 

530 535 540 

Ala Leu Ser Met Arg Val Leu Val Asp His Ser He Val Gin Ser Phe 
545 550 555 560 

Ala Met Gly Gly Arg Val Thr Ala Thr Ser Arg Val Tyr Pro Thr Glu 

5 65 57 0 575 

Ala He Tyr Ala Arg Ala Gly Val Tyr Leu Phe Asn Asn Ala Thr Gly 

580 585 590 

Ala Ser Val Thr Ala Glu Arg Leu lie Val His Glu Met Ala Ser Ala 

595 600 605 

Val Tyr Asp Glu Thr Leu He Met Val Glu Asp Ser 
610 615 620 

<210> 165 
<211> 623 
<212> PRT 

<213> Festuca arundinacea 
<400> 165 

Met Glu Ser Arg Ala Phe Pro Ser Ala Ala Tyr Ala Pro Leu Leu Pro 

15 10 15 

Ser Ala Ala Asp Asp Val Ala Leu Ala Lys Gin Asp Arg Pro Gly Val 

20 25 30 

Gly Trp Arg Gly Phe Leu Thr Val Leu Ala Ala Cys Gly Val Val Val 
35 40 < 45 
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Leu Leu 


Val 


Gly Ala 


Thr 


Leu 


Leu 


Ala 


Gly 


Ser 


Arg 


Met 


Gly Gin Ala 


50 










55 










60 










Gly Asp 


Gly 


Glu 


Gly Asn 


Thr Asp Glu Asp Gly 


Ala 


Gly 


Gly Phe 


Pro 


65 








70 










75 










80 


Trp Ser 


Asn 


Glu 


Met 


Leu 


Gin 


Trp 


Gin Arg 


Ala 


Gly Phe 


His 


Tyr 


Gin 






85 










90 










95 




Pro Glu Gly 


His 


Phe 


Met 


Ser 


Asp 


Pro 


Asn 


Gly 


Pro 


Val 


Tyr 


Tyr 


Arg 






100 










105 










110 






Gly Tyr 


Tyr 


His 


Leu 


Phe 


Phe 


Gin 


Tyr 


Asn Arg 


Arg 


Gly 


Val 


Ala 


Trp 




115 










120 










125 








Asp Asp 


Tyr 


He 


Glu 


Trp 


Gly 


His 


Val 


Val 


Ser 


Gin 


Asp 


Leu 


Val 


His 


130 










135 










140 










Trp Arg 


Pro 


Leu 


Pro 


Leu 


Ala 


Met 


Arg 


Pro 


Asp 


His 


Trp 


Tyr 


Asp 


Lys 


145 








150 










155 










160 


Lys Gly Val 


Leu 


Ser 


Gly 


Thr 


He 


Thr 


Val 


Leu 


His 


Asn 


Gly Thr 


Leu 








165 










170 










175 




Val Leu 


Leu 


Tyr 


Thr 


Gly 


Val 


Thr 


Glu Asp 


Pro 


Met 


Ala 


Glu 


Ser 


Gin 






180 










185 










190 






Cys lie 


Ala 


Val 


Pro 


Thr 


Asp 


Pro Asn Asp 


Pro 


Leu 


Leu 


Arg 


His 


Trp 




195 










200 










205 








Thr Lys 


His 


Pro 


Ala 


Asn 


Pro 


Val 


Leu 


Ala 


His 


Pro 


Gin 


Gly Val 


Gin 


210 










215 










220 










Gly Met 


Asp 


Phe 


Arg 


Asp 


Pro 


Thr 


Ser 


Ala 


Trp 


Trp 


Asp 


Lys 


Ser 


Asp 


225 








230 










235 










240 


Ala Thr 


Trp 


Arg 


He 


Leu 


He 


Gly 


Ser 


Lys 


Asp 


Asp 


Asp 


Asn 


Gly 


Ser 








245 










250 










255 




His Ala 


Gly 


He 


Ala 


Phe 


He 


Phe 


Lys 


Thr 


Lys 


Asp 


Phe 


Leu 


Ser 


Phe 






260 










265 










270 






Glu Arg 


Val 


Pro 


Gly 


He 


Val 


His 


Arg Val 


Glu 


Gly 


Thr 


Gly Met 


Trp 




275 










280 










285 








Glu Cys 


He 


Asp 


Phe 


Tyr 


Pro 


Val 


Gly Gly 


Gly 


His 


Asn 


Ser 


Ser 


Ser 


290 










295 










300 










Glu Glu 


Leu 


Tyr 


Val 


He 


Lys 


Ala 


Ser 


Met 


Asp 


Asp 


Glu 


Arg 


His 


Asp 


305 








310 










315 










320 


Tyr Tyr 


Ser 


Leu 


Gly Arg 


Tyr Asp Ala Ala Ala 


Asn 


Thr 


Trp 


Thr 


Pro 








325 










330 










335 




Leu Asp 


Ala 


Glu 


Leu 


Asp 


Leu 


Gly 


He 


Gly 


Leu 


Arg 


Tyr 


Asp 


Trp 


Gly 






340 










345 










350 






Lys Leu 


Tyr 


Ala 


Ser 


Thr 


Ser 


Phe 


Tyr 


Asp 


Pro 


Val 


Lys 


Gin Arg Arg 


355 










360 










365 








lie Met 


Leu 


Gly Tyr Val 


Gly 


Glu 


Val 


Asp 


Ser 


Ala 


Arg 


Ala 


Asp 


Val 


370 










375 










380 










Ala Lys 


Gly 


Trp Ala 


Ser 


Leu 


Gin 


Ser 


He 


Pro 


Arg 


Thr 


Val 


Ala 


Leu 


385 








390 










395 










400 


Asp Glu 


Lys 


Thr Arg 


Thr 


Asn 


Leu 


Leu 


Leu 


Trp 


Pro 


Val 


Glu 


Glu 


Val 






405 










410 










415 




Glu Ala 


Leu 


Arg 


Tyr 


Asn 


Ser 


Thr 


Asp 


Leu 


Ser 


Gly 


He 


Thr 


He 


Asp 






4'20 










425 










430 






Asn Gly 


Ser 


Val 


Phe 


His 


Leu 


Pro 


Leu 


His 


Gin 


Thr 


Thr 


Gin 


Leu 


Asp 


435 










440 










445 








He Glu 


Ala 


Ser 


Phe 


Arg 


Leu 


Asp 


Ala 


Ser 


Asp 


Val 


Ala 


Ala 


He 


Asn 


450 










455 










460 










Glu Ala 


Asp 


Val 


Gly 


Tyr 


Asn 


Cys 


Ser 


Ser 


Ser 


Gly 


Gly 


Ala 


Ala 


Ala 


4 65 








470 










475 










480 


Arg Gly 


Ala 


Leu 


Gly 


Pro 


Phe 


Gly 


Leu 


Leu 


Val 


His 


Ala 


Ala 


Gly Asp 








485 










490 










495 




Leu Arg 


Gly 


Glu 


Gin 


Thr 


Ala 


Val 


Tyr 


Phe 


Tyr 


Val 


Ser 


Arg 


Ala 


Leu 






500 










505 










510 






Asp Gly 


Thr 


Leu Arg 


Thr 


Ser 


Phe 


Cys 


Asn 


Asp 


Glu 


Thr 


Arg 


Ser 


Ser 


515 










520 










525 








Arg Ala 


Arg 


Asp 


Val 


Thr 


Lys 


Arg 


Val 


Val 


Gly 


Ser 


Thr 


Val 


Pro 


Val 


530 










535 










540 










Leu Asp 


Gly 


Glu 


Ala 


Leu 


Ser 


Met 


Arg 


Val 


Leu 


Val 


Asp 


His 


Ser 


He 


545 








550 










555 










560 


Val Gin 


Ser 


Phe 


Ala 


Met 


Gly Gly Arg Thr 


Thr 


Ala 


Thr 


Ser 


Arg 


Val 








565 










570 










575 
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Tyr Pro Thr Glu Ala He Tyr Ala Arg Ala Gly Val Tyr Leu Phe Asn 

580 585 590 

Asn Ala Thr Gly Ala Gly Val Thr Ala Glu Arg Leu He Val His Glu 

595 600 605 

Met Ala Ser Ala Val Tyr Asp Glu Thr Leu Met Val Glu Asp Ser 
610 615 620 



<210> 166 
<211> 619 
<212> PRT 

<213> Festuca arundinacea 



<400> 166 




























Met 


Glu 


Ser 


Arg 


Asp 


Phe 


Pro 


Ser 


Ala 


Ala 


Tyr 


Ala 


Pro 


Leu 


Leu 


Pro 


1 






5 










10 










15 




Ser 


Ala 


Ala 


Asp 


Asp 


Val 


Ala 


Leu 


Ala 


Lys 


Gin Asp Arg 


Pro 


Gly 


Val 








20 










25 










30 






Gly Trp Arg 


Gly 


Phe 


Leu 


Thr 


Val 


Leu 


Ala 


Ala 


Cys 


Gly Val Val 


Val 






35 










40 










45 








Leu 


Leu 


Val 


Ala 


Ala 


Ser 


Leu Leu Ala Gly 


Ser 


Arg 


Met 


Gly Gin Ala 




50 










55 










60 










Gly Asp 


Thr 


Asp 


Glu 


Asp 


Gly Ala Gly Gly 


Phe 


Pro 


Trp 


Ser 


Asn 


Glu 


65 










70 










75 










80 


Met 


Leu 


Gin 


Trp 


Gin 


Arg 


Ala 


Gly Phe 


His 


Tyr 


Gin 


Pro 


Glu Gly His 










85 










90 










95 




Phe 


Met 


Ser 


Asp 
100 


Pro 


Asp 


Gly 


Pro 


Val 
105 


Tyr 


Tyr 


Arg 


Gly 


Tyr 
110 


Tyr 


His 


Leu 


Phe 


Phe 


Gin 


Tvr 
A jt 


Asn 


Arg Arg Gly Val 


Ala 


Trp 


Asp 


Asp 


Tyr 


He 






115 










120 










125 








Glu 


Trp 


Gly His 


Val 


Val 


Ser 


Gin Asp 


Leu 


Val 


His 


Trp 


Arg 


Pro 


Leu 




130 










135 










140 










Pro 


Leu 


Ala 


Met 


Arg 


Pro 


Asp 


His 


Trp 


Tyr 


Asp 


Lys 


Lys 


Gly Val 


Leu 


145 










150 










155 










160 


Ser 


Gly 


Thr 


He 


Thr 


Val 


Leu His Asn Gly 


Thr 


Leu 


Val 


Leu 


Leu 


Tyr 








165 










170 










175 




Thr 


Gly 


Val 


Thr 
180 


Glu 


Asp 


Pro 


Met 


Ala 
185 


Glu 


Ser 


Gin 


Cys 


He 
190 


Ala 


Val 


Pro 


Thr 


Asp 
195 


Pro 


Asn 


Asp 


Pro 


Leu 
200 


Leu 


Arg 


His 


Trp 


Thr 
205 


Lys 


His 


Pro 


Ala 


Asn 
210 


Pro 


Val 


Leu 


Ala 


His 
215 


Pro 


Gin 


Gly 


Val 


Gin 
220 


Gly 


Met 


Asp 


Phe 


Arg 


Asp 


Pro 


Thr 


Ser 


Ala 


Trp 


Trp 


Asp 


Lys 


Ser 


Asp 


Ser 


Thr 


Trp 


Arg 


225 










230 










235 










240 


He 


Leu 


He 


Gly 


Ser 
245 


Lys 


Asp 


Asp 


As P 


Asn 
250 


Gly 


Ser 


His 


Ala 


Gly 
255 


He 


Ala 


Phe 


He 


Phe 
260 


Lys 


Thr 


Lys 


Asp 


Phe 
265 


Leu 


Ser 


Phe 


Glu 


Arg 
270 


Val 


Pro 


Gly 


He 


Val 


His 


Arg 


Val 


Glu 


Gly Thr 


Gly 


Met 


Trp 


Glu 


Cys 


He 


Asp 






275 










280 










285 








Phe 


Tyr 
290 


Pro 


Val 


Gly 


Gly 


Gly 
295 


His 


Asn 


Ser 


Ser 


Ser 
300 


Glu 


Glu 


Leu 


Tyr 


Val 


He 


Lys 


Ala 


Ser 


Met 


Asp 


Asp 


Glu 


Arg 


His 


Asp Tyr 


Tyr 


Ser 


Leu 


305 










310 










315 










320 


Gly Arg 


Tyr Asp 


Ala 


Ala 


Ala 


Asn 


Thr 


Trp 


Thr 


Pro 


Leu Asp Ala 


Glu 










325 










330 










335 




Leu 


Asp 


Leu 


Gly 
340 


He 


Gly 


Leu 


Arg 


Tyr 
345 


Asp 


Trp 


Gly 


Lys 


Leu 
350 


Tyr 


Ala 


Ser 


Thr 


Ser 


Phe 


Tyr 


Asp 


Pro 


Leu 


Lys 


Gin Arg Arg 


He 


Met Leu Gly 






355 










360 










365 








Tyr 


Val 


Gly 


Glu 


Val 


Asp 


Ser 


Ala 


Arg 


Ala 


Asp 


Val 


Ala 


Lys 


Gly Trp 




370 










375 










380 










Ala 


Ser 


Leu 


Gin 


Ser 


He 


Pro 


Arg 


Thr 


Val 


Ala 


Leu 


Asp 


Glu 


Lys 


Thr 


385 










390 










395 










400 


Arg 


Thr 


Asn 


Leu 


Leu 


Leu 


Trp 


Pro 


Val 


Glu 


Glu 


Val 


Glu 


Ala 


Leu Arg 



405 410 415 
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Tyr 


As n 


Ser 


Thr 


Asp 


Leu 


Ser 


Gly 


He 


Thr 


Val 


Glu 


Asn 


Gly 


Ser 


He 






420 










425 










430 






Phe 


His 


Leu 
435 


Pro 


Leu 


His 


Gin 


Ala 
440 


Thr 


Gin 


Leu 


Asp 


He 
445 


Glu 


Ala 


Ser 


Phe 


Arg 


Leu 


Asp Ala 


Ser Asp 


Val 


Ala 


Ala 


He 


Asn 


Glu 


Ala 


Asp 


Val 




450 










455 










460 










Gly 


Tyr 


Asn 


Cys 


Ser 


Ser 


Ser 


Gly 


Gly Ala 


Ala 


Ala 


Arg 


Gly Ala 


Leu 


465 










470 










475 










480 


Gly 


Pro 


Phe 


Gly 


Leu 


Leu 


Val 


His 


Ala 


Ala 


Gly Asp 


Leu 


Arg 


Gly 


Glu 








485 










490 










495 




Gin 


Thr 


Ala 


Val 
500 


Tyr 


Phe 


Tyr 


Val 


Ser 
505 


Arg 


Ala 


Leu 


Asp 


Gly 
510 


Ser 


Leu 


Arg 


Thr 


Ser 
515 


Phe 


Cys 


Asn 


Asp 


Glu 

520 


Thr 


Arg 


Ser 


Ser 


Arg 
525 


Ala 


Arg 


Asp 


Val 


Thr 


Lys 


Arg 


Val 


Val 


Gly 


Ser 


Thr 


Val 


Pro 


Val 


Leu 


Asp 


Gly 


Glu 




530 








535 










540 










Val 


Leu 


Ala 


Met 


Arg 


Val 


Leu 


Val 


Asp 


His 


Ser 


He 


Val 


Gin 


Ser 


Phe 


545 










550 










555 










560 


Ala 


Met 


Gly 


Gly 


Arg 
565 


Val 


Thr 


Ala 


Thr 


Ser 
570 


Arg 


Val 


Tyr 


Pro 


Thr 
575 


Glu 


Ala 


He 


Tyr 


Ala 


Arg 


Ala 


Gly Val 


Tyr 


Leu 


Phe 


Asn 


Asn 


Ala 


Thr 


Gly 








580 










585 










590 






Ala 


Ser 


Val 
595 


Thr 


Ala 


Glu 


Arg 


Leu 
600 


lie 


Val 


His 


Glu 


Met 
605 


Ala 


Ser 


Ala 


Val 


Tyr 
610 


Asp 


Glu 


Thr 


Val 


Met 
615 


Val 


Lys 


Asp 


Ser 













<210> 167 
<211> 1075 
<212> PRT 

<213> Lolium perenne 
<400> 167 



Met 


Ala 


Gly 


Asn 


Asp 


Trp He 


Asn 


Ser 


Tyr 


Leu 


Glu 


Ala 


He 


Leu Asp 


1 








5 








10 










15 




Ala 


Gly 


Gly 


Thr 


Ala 


Gly Asp 


He 


Ser 


Ala 


Ala 


Ser 


Val 


Ala 


Gly Gly' 








20 








25 










30 






Asp 


Asp 


Gly 


Pro 


Gly 


Ala Gly 


Gly 


Gly 


Thr 


Ala 


Gly 


Glu 


Lys 


Arg 


Asp 






35 








40 










45 








Lys 


Ser 


Ser 


Leu 


Met 


Leu Arg 


Glu 


Arg 


Gly 


Arg 


Phe 


Asn 


Pro 


Ala 


Arg 




50 








55 










60 










Tyr 


Phe 


Val 


Glu 


Glu 


Val He 


Ser 


Gly 


Phe 


Asp 


Glu 


Thr 


Asp 


Leu 


Tyr 


65 










70 








75 










80 


Lys 


Thr 


Trp 


Val 


Arg 


Thr Ser 


Ala 


Met 


Arg 


Ser 


Pro 


Gin 


Glu 


Arg 


Asn 










85 








90 










95 




Thr 


Arg 


Leu 


Glu 


Asn 


Met Ser 


Trp 


Arg 


He 


Trp 


Asn 


Leu 


Ala 


Arg 


Lys 








100 








105 










110 






Lys 


Lys 


Gin 


He 


Glu 


Gly Glu 


Glu 


Ala 


Ser 


Arg 


Leu 


Ser 


Lys 


Lys 


Arg 






115 








120 










125 








Leu 


Glu 


Arg 


Glu 


Lys 


Ala Arg Arg Asp 


Ala 


Ala 


Ala 


Asp 


Leu 


Ser 


Glu 




130 








135 










140 










Asp 


Leu 


Ser 


Glu 


Gly 


Glu Lys 


Gly 


Glu 


Asn 


He 


Asn 


Gly 


Ser 


Ser 


Val 


145 










150 








155 










160 


His 


Asp 


Glu 


Ser 


Thr 


Arg Gly Arg Met 


Pro 


Arg 


He 


Gly 


Ser 


Thr Asp 










165 








170 










175 




Ala 


He 


Glu 


Val 


Trp 


Ala Asn 


Gin 


His 


Lys 


Asp 


Lys 


Lys 


Leu 


Tyr 


He 








180 








185 










190 






Val 


Leu 


He 


Ser 


He 


His Gly Leu 


He Arg 


Gly 


Glu 


Asn 


Met 


Glu 


Leu 






195 








200 










205 








Gly 


Arg 


Asp 


Ser 


Asp 


Thr Gly 


Gly 


Gin 


Val 


Lys 


Tyr 


Val 


Val 


Glu 


Leu 




210 








215 










220 










Ala 


Arg 


Ala 


Leu 


Gly 


Glu Thr 


Pro Gly Val 


Tyr 


Arg 


Val 


Asp 


Leu 


Leu 


225 










230 








235 










240 


Thr 


Arg 


Gin 


He 


Ser 


Ala Pro 


Asp 


Val 


Asp 


Trp 


Ser 


Tyr 


Gly 


Glu 


Pro 



245 250 255 
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Thr Glu Met Leu Ser Pro Arg Asn Ser Glu Asn Leu Gly Asp Asp Met 

260 265 270 

Gly Glu Ser Ser Gly Ala Tyr lie Val Arg lie Pro Phe Gly Pro Arg 

275 280 285 

Glu Lys Tyr lie Pro Lys Glu Gin Leu Trp Pro His lie Gin Glu Phe 

290 295 300 

Val Asp Gly Ala Leu Val His lie Met Gin Met Ser Lys Val Leu Gly 
305 310 315 320 

Glu Gin Val Gly Arg Glu Arg Arg Val Trp Pro Val Val lie His Gly 

325 330 335 

His Tyr Ala Asp Ala Gly Asp Ser Ala Ala Leu Leu Ser Gly Ala Leu 

340 345 350 

Asn Val Pro Met Val Phe Thr Gly His Ser Leu Gly Arg Asp Lys Leu 

355 360 365 

Glu Gin Leu Leu Lys Gin Gly Arg Gin Thr Arg Asp Glu Val Asn Ala 

370 ' 375 380 

Thr Tyr Lys He Met Arg Arg He Glu Ala Glu Glu Leu Cys Leu Asp 
385 ~ 390 395 400 

Ala Ser Glu He Val He Thr Ser Thr Arg Gin Glu He Glu Lys Gin 

405 410 415 

Trp Gly Leu Tyr Asn Gly Phe Asp Val Thr Met Glu Arg Lys Leu Arg 

420 425 430 

Ala Arg Thr Lys Arg Gly Val Ser Cys Tyr Gly Arg Tyr Met Pro Arg 

435 440 445 

Met He Ala lie Pro Pro Gly Met Glu Phe Ser His He Val Pro His 

450 455 460 

Asp Val Asp Leu Asp Gly Asp Glu Ala Asn Glu Val Gly Ser Gly Ser 
465 ~ 470 475 480 

Pro Asp Pro Pro He Trp Ala Asp He Met Arg Phe Phe Ser Asn Pro 

485 490 495 

Arg Lys Pro Met He Leu Ala Leu Ala Arg Pro Asp Pro Lys Lys Asn 

500 505 510 

He Thr Thr Leu Val Lys Ala Phe Gly Glu His Pro Gly Leu Arg Asn 

515 520 525 

Leu Ala Asn Leu Thr Leu He Met Gly Asn Arg Asp Val He Asp Glu 

530 535 540 

Met Ser Ser Thr Asn Gly Ala Val Leu Thr Ser Val Leu Lys Leu He 
545 550 555 560 

Asp Lys Tyr Asp Leu Tyr Gly Gin Val Ala Tyr Pro Lys His His Lys 

5 65 57 0 57 5 

Gin Ser Glu Val Pro Asp He Tyr Arg Leu Ala Ala Arg Thr Lys Gly 

580 585 590 

Val Phe He Asn Cys Ala Tyr He Glu Pro Phe Gly Leu Thr Leu He 

595 " 600 605 

Glu Ala Ala Ala Tyr Gly Leu Pro Met Val Ala Thr Gin Asn Gly Gly 

610 615 620 

Pro Val Asp He His Arg Val Leu Asp Asn Gly He Leu Val Asp Pro 
625 630 635 640 

His Asn Gin Asn Asp He Ala Glu Ala Leu Tyr Lys Leu Val Ser Asp 

645 650 655 

Lys His Leu Trp Ala Gin Cys Arg Gin Asn Gly Leu Asp Asn He His 

660 665 670 

Arg Phe Ser Trp Pro Glu His Cys Lys Asn Tyr Leu Ser Arg Val Gly 

675 " 680 685 

Thr Val Lys Pro Arg His Pro Arg Trp Gin Arg Ser Asp Asp Ala Thr 

690 695 700 

Glu Val Ser Glu Ser Asp Ser Pro Gly Asp Ser Leu Arg Asp Val His 
705 710 715 720 

Asp He Ser Leu Asn Leu Lys Leu Ser Leu Asp Ser Glu Lys Ala Gly 

725 730 735 

Thr Lys He Asn Thr Glu Arg Asn Ser Thr Asn Ala Arg Arg Asn Leu 

740 745 750 

Glu Asp Ala Val Leu Lys Phe Ser Asn Ala Val Ser Glu Gly Thr Lys 

755 760 765 

Asp Glu Ser Asp Glu Asn Ala Glu Ala Thr Thr Gly Ser Asn Lys Trp 
770 775 780 
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Pro 


Ser 


Leu 


Arg 


Arg 


Arg 


Lys 


His 


He 


Val 


Val 


He 


Ala 


Val 


Asp 


Ser 


785 










790 










795 










800 


Val 


Gin 


Asn 


Ala 


Asp 


Leu 


Val 


Gin 


He 


He 


Lys 


Asn 


Leu 


Phe 


Glu 


Ala 










805 










810 










815 




Ser 


Arg 


Lys 


Glu 


Lys 


Ser 


Ser 


Gly 


Ala 


Val 


Gly 


Phe 


Val 


Leu 


Ser 


Thr 








820 










825 










830 






Ser 


Arg 


Ala 


He 


Ser 


Glu 


Thr 


Leu 


Thr 


Phe 


Leu 


Thr 


Ser 


Gly 


Gly 


He 






835 










840 










845 








Gin 


Thr 


Thr 


Glu 


Phe 


Asp 


Ala 


Phe 


He 


Cys 


Ser 


Ser 


Gly 


Ser 


Asp 


Leu 




850 










855 










860 










Cys 


Tyr 


Pro 


Ser 


Ser 


Ser 


Ser 


Glu 


Asp 


Met 


Leu 


Ser 


Pro 


Thr 


Glu 


Leu 


865 








870 










875 










880 


Pro 


Phe 


Met 


He 


Asp 


Leu 


Asp 


Tyr 


His 


Ser 


Gin 


He 


Glu 


Tyr 


Arg 


Trp 










885 










890 










895 




Gly 


Gly 


Glu 


Gly 


Leu 


Arg 


Lys 


Thr 


Leu 


He 


Arg 


Trp 


Ala 


Ala 


Glu 


Asn 








900 










905 










910 






Asn 


Ser 


Gin 


Ser 


Gly 


Gin 


Glu 


Val 


Val 


Thr 


Glu 


Asp 


Glu 


Glu 


Cys 


Ser 






915 










920 










925 








Ser 


Thr 


Tyr 


Cys 


He 


Ser 


Phe 


Lys 


Val 


Lys 


Asn 


Thr 


Glu 


Ala 


Val 


Pro 




930 










935 










940 










Pro 


Val 


Lys 


Asp 


Leu 


Arg 


Lys 


Thr 


Met 


Arg 


He 


Gin 


Ala 


Leu 


Arg 


Cys 


945 










950 










955 










960 


His 


Val 


Leu 


Tyr 


Ser 


His 


Asp 


Gly 


Ser 


Lys 


Leu 


Asn 


Leu 


He 


Pro 


Leu 










965 










970 










975 




Leu 


Ala 


Ser 


Arg 


Ser 


Gin 


Ala 


Leu 


Arg 


Tyr 


Leu 


Tyr 


He 


Arg 


Trp 


Gly 








980 










985 










990 






Val 


Glu 


Leu 


Ala 


Asn 


Met 


Thr 


Val 


Val 


Val 


Gly 


Glu 


Ser 


Gly 


Asp 


Thr 






995 










1000 








1005 






Asp 


Tyr 


Glu 


Gly 


Leu 


Leu 


Gly 


Gly Val 


His 


Lys 


Thr 


He 


He 


Leu 


Lys 



1010 1015 1020 



Gly Ser Phe Asn Ala Ala Pro Asn Gin Leu His Ala Ala Arg Ser Tyr 
1025 1030 1035 1040 

Ser Leu Glu Asp Val He Ser Phe Asp Lys Pro Gly He Ala Ser Val 

1045 1050 1055 

Glu Gly Tyr Leu Pro Asp Ser Leu Lys Ser Ala Leu Gin Gin Phe Gly 
1060 1065 1070 

Val Leu Asn 
1075 

<210> 168 
<211> 938 
<212> PRT 

<213> Lolium perenne 



<400> 168 



Met 


Ala 


Ala 


Gly 


Asn 


Glu 


Trp 


He 


Asn 


Gly 


Tyr 


Leu 


Glu 


Ala 


He 


Leu 


1 








5 










10 










15 




Asp 


Ala 


Gly 


Ser 


Lys 


Leu Arg 


Pro 


Gin 


Gly 


Val 


Gin 


Leu 


Pro 


Pro 


Leu 








20 










25 










30 






Glu 


Thr 


Ala 
35 


Pro 


Ala 


Leu 


Ala 


Ala 
40 


Glu 


Glu 


Ser 


Ser 


Ala 
45 


Ala 


Tyr 


Asn 


Pro 


Thr 


Arg 


Tyr 


Phe 


Val 


Glu 


Glu 


Val 


Val 


Arg 


Ser 


Phe Asp 


Glu 


Gin 




50 










55 










60 










Ala 


Leu 


His 


Lys 


Thr 


Trp 


Thr 


Lys 


Val 


Val 


Ala 


Met 


Arg 


Asn 


Ser 


Gin 


65 










70 










75 










80 


Glu 


Arg 


Ser 


Asn 


Arg 


Leu 


Glu 


Asn 


Leu 


Cys 


Trp Arg 


He 


Trp 


Asn 


Val 










85 










90 










95 




Ser 


Arg 


Gin 


Lys 
100 


Lys 


Gin 


Val 


Glu 


Trp 
105 


Asp 


Tyr 


Thr 


Lys 


Glu 
110 


Val 


Ala 


Arg 


Arg 


Lys 
115 


Leu 


Glu 


Gin 


Glu 


Leu 
120 


Gly 


Ser 


Arg 


Glu 


Ala 
125 


Ala 


Glu 


Asp 


Leu 


Ser 
130 


Glu 


Leu 


Ser 


Glu 


Gly 
135 


Glu 


Lys 


Asp 


Thr 


Thr 
140 


Thr 


Ala 


Lys 


Pro 


Asp 


Ala 


Ala 


Ala 


Ala 


Gin 


Pro 


Ser 


Ala 


Asp 


Asp 


Gly 


Glu 


His 


Gin 


Gin 


145 










150 










155 










160 
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Pro Gin Pro Arg Thr Arg Leu Ala Arg lie Asn Ser Glu Val Arg Leu 

■165 170 175 

Val Ser Asp Asp Glu Glu Glu Gin Thr Lys Lys Arg Asn Leu Tyr lie 

180 185 190 

Val Leu lie Ser He His Gly Leu Val Arg Gly Glu Asn Met Glu Leu 

195 200 205 

Gly Arg Asp Ser Asp Thr Gly Gly Gin Val Lys Tyr Val Val Glu Leu 

210 215 220 

Ala Arg Ala Leu Ala Ala Thr Ala Gly Val His Arg Val Asp Leu Leu 
225 230 235 240 

Thr Arg Gin He Ser Cys Pro Asp Val Asp Trp Thr Tyr Gly Glu Pro 

245 250 255 

Val Glu Met Leu Glu Arg Leu Ser Ser Ala Asp Ala Asp Asp Asp Asp 

260 265 270 

Gly Glu Gin Ala Gly Gly Gly Ala Tyr lie Val Arg Leu Pro Cys Gly 

275 280 285 

Pro Arg Asp Gin Tyr He Pro Lys Glu Glu Leu Trp Pro His He Pro 

290 295 300 

Glu Phe Val Asp Arg Ala Leu Ser His Val Thr Glu Val Ala Arg Ala 
305 310 315 320 

Leu Gly Glu Gin Leu Gin Pro Pro Pro Ser Pro Ala Asp Gly Ala Val 

325 330 335 

Ala Ala Pro He Trp Pro Tyr Val He His Gly His Tyr Ala Asp Ala 

340 345 350 

Ala Glu Val Ala Ala Asn Leu Ala Ser Ala Leu Asn Val Pro Met Val 

355 360 365 

Met Thr Gly His Ser Leu Gly Arg Asn Lys Leu Glu Gin Leu Leu Lys 

370 375 380 

Leu Gly Arg Met Pro Gly Pro Glu He Gin Gly Thr Tyr Lys He Ala 
385 390 395 400 

Arg Arg He Glu Ala Glu Glu Thr Gly Leu Asp Thr Ala Glu Met Val 

405 410 415 

Val Thr Ser Thr Lys Gin Glu He Glu Glu Gin Trp Gly Leu Tyr Asp 

420 425 430 

Gly Phe Asp Leu Met Val Glu Arg Lys Leu Arg Val Arg Gin Arg Arg 

435 440 445 

Gly Val Ser Ser Leu Gly Arg Tyr Met Pro Arg Met Ala Val He Pro 

450 455 460 

Pro Gly Met Asp Phe Ser Phe Val Glu Thr Gin Asp Thr Ala Asp Gly 
465 470 475 480 

Asp Gly Ala Asp Leu Gin Met Leu He Ala Pro Asp Lys Ala Lys Lys 

485 490 495 

Ala Leu Pro Pro He Trp Ser Asp Val Leu Arg Phe Phe Thr Asn Pro 

500 505 510 

His Lys Pro Met He Leu Ala Leu Ser Arg Pro Asp Pro Lys Lys Asn 

515 520 525 

Val Thr Thr Leu Leu Lys Ala Tyr Gly Glu Ser Arg Gin Leu Arg Glu 

530 535 540 

Leu Ala Asn Leu Thr Leu He Leu Gly Asn Arg Asp Asp He Glu Asp 
545 550 555 560 

Met Ala Gly Gly Gly Gly Ala Val Leu Thr Ala Val Leu Lys Leu He 

565 570 575 

Asp Arg Tyr Asp Leu Tyr Gly Gin Val Ala Tyr Pro Lys His His Lys 

580 585 590 

Gin Thr Asp Val Pro His He Tyr Arg Leu Ala Ala Lys Thr Lys Gly 

595 600 605 

Val Phe He Asn Pro Ala Leu Val Glu Pro Phe Gly Leu Thr He He 

610 615 620 

Glu Ala Ala Ala Tyr Gly Leu Pro Val Val Ala Thr Lys Asn Gly Gly 
625 630 635 640 

Pro Val Asp He Leu Lys Ala Leu His Asn Gly Leu Leu Val Asp Pro 

645 650 655 

His Ser Ala Glu Ala He Thr Gly Ala Leu Leu Ser Leu Leu Ala Glu 

660 665 670 

Lys Ser Arg Trp Val Glu Cys Arg Arg Asn Gly Leu Arg Asn He His 
675 680' 685 



WO 03/040306 



137 



PCT/NZ02/00239 



Arg 


Phe 
690 


Ser 


Trp 


Pro 


His 


His 
695 


Cys 


Arg 


Leu 


Tyr 


Leu 
700 


Ser 


His 


Val 


Ser 


Thr 


Tyr 


Cys 


Asp 


Gin 


Pro 


Ser 


Pro 


His 


Gin 


Pro 


Leu 


Arg 


Val 


Pro 


Leu 


705 










710 










715 










720 


Ala 


Leu 


Gly 


Ser 


Ser 


Thr 


Ser 


Phe 


Gly Ala 


Asp 


Asp 


Ser 


Leu 


Ser 


Asp 










725 










730 










735 




Ser 


Leu 


Arg 


Gly 
740 


Leu 


Ser 


Leu 


Gin 


He 
745 


Ser 


Val 


Asp 


Ala 


Ser 
750 


Ser 


Asp 


Leu 


As ri 


Ala 
755 


Ala 


Asp 


Ser 


Ala 


Ala 
760 


Ala 


He 


Met 


Asp 


Ala 
765 


Leu 


Arg 


Arg 


Arg 


Pro 
770 


Ala 


Ser 


Glu 


Lys 


Pro 
775 


Ala 


Ser 


Ser 


Gly 


Ala 
780 


Arg 


Ala 


Leu 


Gly 


Phe 


Ala 


Pro 


Gly Arg Arg 


Glu 


Ser 


Leu 


Leu 


Val 


Val 


Ala 


Val 


Asp 


Cys 


785 










790 










795 










800 


Tyr 


Gly 


Asp 


Asp 


Gly 
805 


Lys 


Pro 


Asp 


Val 


Glu 
810 


Gin 


Leu 


Lys 


Lys 


Ala 
815 


He 


Asp 


Ala 


Ala 


Val 
820 


Ser 


Val 


Gly 


Glu 


Cys 
825 


Ala 


Gly 


Ala 


Lys 


Gin 
830 


Gly 


Tyr 


Val 


Leu 


Ser 


Thr 


Gly Met 


Thr 


He 


Pro 


Glu 


Ala 


Ala 


Glu 


Ala 


He 


Lys 






835 










840 










845 








Ala 


Cys 


Gly Ala 


Asp 


Val 


Ala 


Ser 


Phe 


Asp 


Ala 


Leu 


He 


Cys 


Ser 


Ser 




850 










855 










860 










Gly 


Ala 


Glu 


Leu 


Cys 


Tyr 


Pro 


Trp 


Lys 


Glu 


Leu 


Val 


Ala 


Asp 


Glu 


Glu 


865 










870 










875 










880 


Tyr 


Ser 


Gly 


His 


Val 
885 


Ala 


Phe 


Arg 


Trp 


Pro 
890 


Gly 


Asp 


His 


Val 


Lys 
895 


Ser 


Ala 


Val 


Pro 


Arg 
900 


Leu 


Gly 


Ser 


Met 


Glu 
905 


Glu 


He 


Ala 


Leu 


Ala 
910 


He 


Asp 


Arg 


Pro 


Ala 
915 


Ser 


Ser 


Val 


His 


Cys 
920 


His 


Ala 


Tyr 


Ala 


Ala 
925 


Thr 


Asp 


Ala 


Ser 


Lys 


Val 


Ser 


He 


Thr 


Glu 


His 


Tyr 


Leu 















930 935 
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<400> 169 



Met 


Ala 


Ala 


Lys 


Leu 


Thr 


Arg 


Leu 


His 


Ser 


Leu 


Arg 


Glu 


Arg 


Leu 


Gly 


1 








5 










10 










15 




Ala 


Thr 


Phe 


Ser 

20 


Ser 


His 


Pro 


Asn 


Glu 
25 


Leu 


He 


Ala 


Leu 


Phe 
30 


Ser 


Lys 


Tyr 


Val 


His 
35 


Gin 


Gly 


Lys 


Gly 


Met 
40 


Leu 


Gin 


Arg 


His 


Gin 
45 


Leu 


Leu 


Thr 


Glu 


Phe 
50 


Glu 


Ala 


Leu 


Phe 


Glu 
55 


Ala 


Asp 


Lys 


Glu 


Arg 
60 


Tyr 


Ala 


Pro 


Phe 


Glu 


Asp 


He 


Leu 


Arg 


Ala 


Ala 


Gin 


Glu 


Ala 


He 


Val 


Leu 


Pro 


Pro 


Trp 


65 










70 










75 










80 


Val 


Ala 


Leu 


Ala 


He 
85 


Arg 


Pro 


Arg 


Pro 


Gly 
90 


Val 


Trp 


Asp 


Tyr 


He 
95 


Arg 


Val 


Asn 


Val 


Ser 
100 


Glu 


Leu 


Ala 


Val 


Glu 
105 


Glu 


Leu 


Thr 


Val 


Ser 
110 


Glu 


Tyr 


Leu 


Ala 


Phe 


Lys 


Glu 


Gin 


Leu 


Val 


Asp 


Glu 


His 


Ala 


Ser 


Ser 


Lys 


Phe 






115 








120 










125 








Val 


Leu 
130 


Glu 


Leu 


Asp 


Phe 


Glu 
135 


Pro 


Phe 


Asn 


Ala 


Ser 
140 


Phe 


Pro 


Arg 


Pro 


Ser 


Met 


Ser 


Lys 


Ser 


He 


Gly 


Asn 


Gly Val 


Gin 


Phe 


Leu 


Asn 


Arg 


His 


145 










150 










155 










160 


Leu 


Ser 


Ser 


Lys 


Leu 
165 


Phe 


Gin 


Asp 


Lys 


Glu 
170 


Ser 


Leu 


Tyr 


Pro 


Leu 
175 


Leu 


Asn 


Phe 


Leu 


Lys 


Ala 


His 


Asn 


His 


Lys 


Gly 


Thr 


Thr 


Met 


Met 


Leu 


Asn 








180 










185 








190 






Asp 


Arg 


He 
195 


Gin 


Ser 


Leu 


Arg 


Gly 
200 


Leu 


Gin 


Ser 


Ala 


Leu 
205 


Arg 


Lys 


Ala 
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Glu 


Glu 


Tyr 


Leu 


Thr 


Ser 


He 


Pro 


Glu 


Asp 


Thr 


Pro 


Ser 


Ser 


Glu 


Phe 




210 










215 










220 










Asn 


His 


Arg 


Phe 


Gin 


Glu 


Leu 


Gly 


Leu 


Glu 


Lys 


Gly Trp 


Gly Asp 


Thr 


225 










230 










235 










240 


Ala 


Lys Arg Val 


Gin 


Asp 


Thr 


He 


His 


Leu 


Leu 


Leu Asp 


Leu 


Leu 


Glu 










245 










250 










255 




Ala 


Pro 


Asp 


Pro 


Ala 


Ser 


Leu 


Glu 


Lys 


Phe 


Leu 


Gly Thr 


He 


Pro 


Met 








260 










265 










270 






Met 


Phe 


Asn 


Val 


Val 


He 


Leu 


Ser 


Pro 


His 


Gly 


Tyr 


Phe 


Ala 


Gin 


Ser 






275 










280 










285 








Asn 


Val 


Leu 


Gly Tyr 


Pro 


Asp 


Thr 


Gly 


Gly 


Gin 


Val 


Val 


Tyr 


He 


Leu 




290 










295 










300 










Asp 


Gin 


Val 


Arg 


Ala 


Leu 


Glu 


Asn 


Glu 


Met 


Leu 


Leu 


Arg 


lie 


Lys 


Gin 


305 










310 










315 










320 


Gin 


Gly Leu Asp 


He 


Thr 


Pro 


Lys 


He 


Leu 


He 


Val 


Thr 


Arg 


Leu 


Leu 










325 










330 










335 




Pro Asp Ala Val 


Gly 


Thr 


Thr 


Cys 


Gly Gin Arg 


Leu 


Glu 


L Y S 


Val 


He 








340 










345 










350 






Gly 


Thr 


Glu 


His 


Thr 


Asp 


He 


Leu 


Arg 


Val 


Pro 


Phe 


Arg 


Thr 


Glu 


Lys 






355 










360 










365 








Gly 


He 


Leu Arg 


Lys 


Trp 


He 


Ser 


Arg 


Phe 


Asp 


Val 


Trp 


Pro 


Tyr 


Leu 




370 










375 










380 










Glu 


Thr 


Tyr 


Thr 


Glu 


Asp 


Val 


Ala 


Asn 


Glu 


Leu 


Met 


Arg 


Glu 


Met 


Gin 


385 








390 










395 










400 


Thr 


Lys 


Pro 


Asp 


Leu 


He 


He 


Gly 


Asn 


Tyr 


Ser 


Asp 


Gly 


Asn 


Leu 


Val 










405 










410 










415 




Ala 


Thr 


Leu 


Leu 


Ala 


His 


Lys 


Leu 


Gly 


Val 


Thr 


Gin 


Cys 


Thr 


He 


Ala 








420 










425 










430 






His 


Ala 


Leu 


Glu 


Lys 


Thr 


Lys 


Tyr 


Pro 


Asn 


Ser 


Asp 


He 


Tyr 


Leu 


Asp 






435 










440 










445 








Lys 


Phe 


Asp 


Ser 


Gin 


Tyr 


His 


Phe 


Ser 


Cys 


Gin 


Phe 


Thr 


Ala 


Asp 


Leu 




450 










455 










460 










lie 


Ala 


Met 


Asn 


His 


Thr 


Asp 


Phe 


He 


He 


Thr 


Ser 


Thr 


Phe 


Gin 


Glu 


465 










470 










475 










480 


lie 


Ala 


Gly 


Ser 


Lys 


Asp 


Ser 


Val 


Gly 


Gin 


Tyr 


Glu 


Ser 


His 


He 


Ala 










485 










490 










495 




Phe 


Thr 


Leu 


Pro 


Asp 


Leu 


Tyr 


Arg 


Val 


Val 


His 


Gly 


He 


Asp 


Val 


Phe 








500 










505 










510 






Asp 


Pro 


Lys 


Phe 


Asn 


He 


Val 


Ser 


Pro 


Gly Ala Asp 


Met 


Thr 


Val 


Tyr 






515 










520 










525 








Phe 


Pro 


Tyr 


Thr 


Glu 


Thr 


Asp 


Lys 


Arg 


Leu 


Thr 


Ala 


Phe 


His 


Pro 


Glu 




530 










535 










540 










lie 


Glu 


Glu 


Leu 


Leu 


Tyr 


Ser 


Asp 


Val 


Glu 


Asn 


Ser 


Glu 


His 


Lys 


Phe 


545 










550 










555 










560 


Val 


Leu 


Lys 


Asp 


Lys 


Asn 


Lys 


Pro 


He 


He 


Phe 


Ser 


Met 


Ala 


Arg 


Leu 










565 










570 










575 




Asp 


Arg 


Val 


Lys 


Asn 


Met 


Thr 


Gly 


Leu 


Val 


Glu 


Met 


Phe 


Gly 


Lys 


Asn 








580 










585 










590 






Ala 


His 


Leu 


Lys 


Asp 


Leu 


Ala 


Asn 


Leu 


Val 


He 


Val 


Ala 


Gly Asp 


His 






595 










600 










605 








Gly 


Lys 


Glu 


Ser 


Lys 


Asp Arg 


Glu 


Glu 


Gin 


Ala 


Glu 


Phe 


Lys 


Arg 


Met 




610 










615 










620 










Tyr 


Ser 


Leu 


He 


Glu 


Glu 


Tyr 


Lys 


Leu 


Glu 


Gly 


His 


He 


Arg 


Trp 


He 


625 










630 










635 










640 


Ser 


Ala 


Gin 


Met 


Asn Arg Val 


Arg 


Asn 


Ala 


Glu 


Leu 


Tyr 


Arg 


Tyr 


He 










645 










650 










655 




Cys 


Asp 


Thr 


Lys 


Gly Ala 


Phe 


Val 


Gin 


Pro 


Ala 


Phe 


Tyr 


Glu 


Ala 


Phe 






660 










665 










670 






Gly 


Leu 


Thr 


Val 


Val 


Glu 


Ala 


Met 


Thr 


Cys 


Gly 


Leu 


Pro 


Thr 


He 


Ala 






675 










680 










685 








Thr 


Cys 


His 


Gly 


Gly 


Pro 


Ala 


Glu 


He 


He 


Val 


Asn 


Gly 


Val 


Ser 


Gly 




690 










695 










700 










Leu 


His 


He 


Asp 


Pro 


Tyr 


His 


Ser 


Asp 


Lys 


Ala 


Ala 


Asp 


He 


Leu 


Val 


705 










710 










715 










720 


Asn 


Phe 


Phe 


Glu 


Lys 


Ser 


Thr 


Ala 


Asp 


Pro 


Thr 


Tyr 


Trp 


Asp 


Lys 


Met 



725 730 735 



WO 03/040306 



139 



PCT/NZ02/00239 



Ser Glu Gly Gly 


Leu 


Lys 


Arg 


He 


Tyr 


Glu 


Lys 


Tyr 


Thr 


Trp 


Lys 


Leu 






740 










745 










750 






Tyr Ser 


Glu 


Arg 


Leu 


Met 


Thr 


Leu 


Thr 


Gly 


Val 


Tyr 


Gly 


Phe 


Trp 


Lys 




755 










760 










765 








Tyr Val 


Ser 


Asn 


Leu 


Glu 


Arg 


Arg 


C* "1 n 

LjJLU 


Thr 


Arg 


Arg 


Tyr 


Leu 






770 










775 










780 










Phe Tyr Ala 


Leu 


Lys 


Tyr 


Arg 


Ser 


Leu 


Ala 


Ala 


Ala 


Val . 


Pro 


Leu 


Ala 


7 85 








790 










795 










800 


Val Asp Gly Glu 


Asn 


Thr 


Asp 


Asn 
























805 
























<210> 170 




























<211> 815 




























<212> PRT 




























<213> Lolium perenne 






















<400> 170 




























Met Gly 


Glu 


Ala 


Ala 


Gly 


Asp 


Arg 


Val 


Leu 


Ser 


Arg 


Leu 


His 


Ser 


Val 


1 






5 










10 










15 




Arg Glu 


Arg 


He 


Gly 


Asp 


Ser 


Leu 


Ser 


Ala 


His 


Pro 


Asn 


Glu 


Leu 


Val 






20 










25 










30 






Ala Val 


Phe 


Thr 


Arg 


Leu 


Val 


Asn 


Leu 


Gly 


Lys 


Gly 


Met 


Leu 


Gin 


Pro 




35 










40 










45 








His Gin 


lie 


He 


Ala 


Glu 


Tyr 


Asn 


Thr 


Ala 


He 


Pro 


Glu 


Ala 


Glu 


Arg 


50 










55 










60 










Glu Lys 


Leu 


Lys 


Asp 


Gly 


Ala 


Phe 


Glu 


Asp 


Val 


Leu 


Arg 


Ala 


Ala 


Gin 


65 








70 










75 










80 


Glu Ala 


He 


Val 


lie 


Ser 


Pro 


Trp 


Val 


Ala 


Leu 


Ala 


He 


Arg 


Pro 


Arg 








85 










90 










95 




Pro Gly 


Val 


Trp 


Glu 


Tyr 


Val 


Arg 


Val 


Asn 


Val 


Ser 


Glu 


Leu 


Ala 


Val 






100 










105 










110 






Glu Glu 


Leu 


Ser 


Val 


Pro 


Glu 


Tyr 


Leu 


Gin 


Phe 


Lys 


Glu 


Gin 


Leu 


Val 




115 










120 










125 








Glu Gly 


Ser 


Asn 


Lys 


Asp 


Phe 


Val 


Leu 


Glu 


Leu 


Asp 


Phe 


Glu 


Pro 


Phe 


130 










135 










140 










Asn Ala 


Ser 


Phe 


Pro 


Arg 


Pro 


Ser 


Leu 


Ser 


Lys 


Ser 


He 


Gly 


Asn 


Gly 


145 








150 










155 










160 


Val Gin 


Phe 


Leu 


Asn 


Arg 


His 


Leu 


Ser 


Ser 


Lys 


Leu 


Phe 


His 


Asp 


Lys 








165 










170 










175 




Glu Ser 


Met 


Tyr 


Pro 


Leu 


Leu 


Asn 


Phe 


Leu 


Arg 


Ala 


His 


Asn 


Tyr 


Lys 






180 










185 










190 






Gly Met 


Pro 


Met 


Met 


Met 


Asn 


Asp 


Arg 


Val 


Arg 


Ser 


Leu 


Ser 


Ala 


Leu 




195 










200 










205 








Gin Gly 


Ala 


Leu 


Arg 


Lys 


Ala 


Glu 


Glu 


His 


Leu 


Ser 


Gly 


Leu 


Pro 


Ala 


210 










215 










220 










Asp Thr 


Pro 


Tyr 


Ser 


Asp 


Phe 


His 


His 


Arg 


Phe 


Gin 


Glu 


Leu 


Gly 


Leu 


225 








230 










235 










240 


Glu Lys 


Gly 


Trp 


Gly 


Asp 


Cys 


Ala 


Lys 


Arg 


Ala 


Gin 


Glu 


Thr 


Leu 


His 








245 










250 










255 




Leu Leu 


Leu 


Asp 


Leu 


Leu 


Glu 


Ala 


Pro 


Asp 


Pro 


Ser 


Thr 


Leu 


Glu 


Lys 






260 










265 










270 






Phe Leu 


Gly 


Thr 


He 


Pro 


Met 


Val 


Phe 


Asn 


Val 


Val 


He 


Leu 


Ser 


Pro 




275 










280 










285 








His Gly 


Tyr 


Phe 


Ala 


Gin 


Ala 


Asn 


Val 


Leu 


Gly 


Tyr 


Pro 


Asp 


Thr 


Gly 


290 










295 










300 










Gly Gin 


Val 


Val 


Tyr 


He 


Leu 


Asp 


Gin 


Val 


Arg 


Ala 


Met 


Glu 


Asn 


Glu 


305 








310 










315 










320 


Met Leu 


Leu 


Arg 


He 


Lys 


Gin 


Gin 


Gly 


Leu 


Asp 


He 


Thr 


Pro 


Arg 


He 








325 










330 










335 




Leu lie 


Val 


Thr 


Arg 


Leu 


Leu 


Pro 


Asp 


Ala 


Thr 


Gly 


Thr 


Thr 


Cys 


Gly 






340 










345 










350 






Gin Arg 


Leu 


Glu 


Lys 


Val 


Leu 


Gly 


Thr 


Glu 


His 


Thr 


His 


He 


Leu 


Arg 




355 










360 










365 








Val Pro 


Phe 


Arg 


Thr 


Glu 


Asn 


Gly 


He 


Val 


Arg 


Lys 


Trp 


He 


Ser 


Arg 


370 










375 










380 










Phe Glu 


Val 


Trp 


Pro 


Tyr 


Leu 


Glu 


Thr 


Phe 


Thr 


Asp 


Asp 


Val 


Ala 


His 
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385 










390 










395 










400 


Glu 


He 


Ser 


Gly 


Glu 


Leu 


Gin 


Ala 


Asn 


Pro 


Asp 


Leu 


He 


He 


Gly 


Asn 








405 










410 










415 




Tyr 


Ser 


Asp 


Gly Asn 


Leu 


Val 


Ala 


Cys 


Leu 


Leu 


Ala 


His 


Lys 


Met 


Gly 








420 










425 










430 






Val 


Thr 


His 
435 


Cys 


Thr 


He 


Ala 


His 
440 


Ala 


Leu 


Glu 


Lys 


Thr 
445 


Lys 


Tyr 


Pro 


Asn 


Ser 
450 


Asp 


Leu 


Tyr 


Trp 


Lys 
455 


Lys 


Phe 


Glu 


Asp 


His 
460 


Tyr 


His 


Phe 


Ser 


Cys 


Gin 


Phe 


Thr 


Thr 


Asp 


Leu 


He 


Ala 


Met 


Asn 


His 


Ala 


Asp 


Phe 


He 


465 










470 










475 










480 


He 


Thr 


Ser 


Thr 


Phe 


Gin 


Glu 


He 


Ala 


Gly Asn 


Lys 


Asp 


Thr 


Val 


Gly 










485 










490 










495 




Gin 


Tyr 


Glu 


Ser 
500 


His 


Met 


Ala 


Phe 


Thr 
505 


Met 


Pro 


Gly 


Met 


Tyr 
510 


Arg 


Val 


Val 


His 


Gly 
515 


He 


Asp 


Val 


Phe 


Asp 
520 


Pro 


Lys 


Phe 


Asn 


He 
525 


Val 


Ser 


Pro 


Gly 


Ala 


Asp 


Met 


Ser 


He 


Tyr 


Phe 


Pro 


Tyr 


Ser 


Glu 


Ser 


Gin Arg Arg 


530 










535 










540 










Leu 


Thr 


Ser 


Leu 


His 


Pro 


Glu 


He 


Glu 


Glu 


Leu 


Leu 


Tyr 


Ser 


Asp 


Val 


545 










550 










555 










560 


Asp 


Asn Asp 


Glu 


His 


Lys 


Phe 


Val 


Leu 


Lys 


Asp 


Arg 


Asn 


Lys 


Pro 


He 








565 










570 










575 




lie 


Phe 


Ser 


Met 


Ala Arg 


Leu 


Asp 


Arg 


Val 


Lys 


Asn 


Leu 


Thr 


Gly Leu 








580 










585 










590 






Val 


Glu 


Leu 


Tyr 


Gly Arg 


Asn 


Pro 


Arg 


Leu 


Gin 


Glu 


Leu 


Val 


Asn 


Leu 






595 










600 










605 








Val 


Val 


Val 


Cys 


Gly Asp 


His 


Gly Asn 


Pro 


Ser 


Lys 


Asp 


Lys 


Glu 


Glu 




610 










615 










620 










Gin 


Ala 


Glu 


Phe 


Lys 


Lys 


Met 


Phe 


Asp 


Leu 


He 


Glu 


Gin 


Tyr 


Asn 


Leu 


625 










630 










635 










640 


Asn 


Gly 


His 


He 


Arg 
645 


Trp 


He 


Ser 


Ala 


Gin 
650 


Met 


Asn 


Arg 


Val 


Arg 
655 


Asn 


Ala 


Glu 


Leu 


Tyr 


Arg 


Tyr 


He 


Cys 


Asp 


Thr 


Lys 


Gly Ala 


Phe 


Val 


Gin 








660 










665 










670 






Pro 


Ala 


Phe 


Tyr 


Glu 


Ala 


Phe 


Gly Leu 


Thr 


Val 


He 


Glu 


Ala 


Met 


Thr 






675 










680 










685 








Cys 


Gly 
690 


Leu 


Pro 


Thr 


Phe 


Ala 
695 


Thr 


Ala 


Tyr 


Gly 


Gly 
700 


Pro 


Ala 


Glu 


He 


lie 


Val 


Asn 


Gly 


Val 


Ser 


Gly 


Tyr 


His 


He 


Asp 


Pro 


Tyr 


Gin 


Gly 


Asp 


705 










710 










715 










720 


Lys 


Ala 


Ser 


Ala 


Leu 


Leu 


Val 


Glu 


Phe 


Phe 


Glu 


Lys 


Cys 


Gin 


Gly 


Asp 








725 










730 










735 




His 


Ser 


His 


Trp 
740 


Thr 


Lys 


He 


Ser 


Leu 
745 


Gly 


Gly 


Leu 


Gin 


Arg 
750 


He 


Glu 


Glu 


Lys 


Tyr 
755 


Thr 


Trp 


Lys 


Leu 


Tyr 
760 


Ser 


Glu 


Arg 


Leu 


Met 
765 


Thr 


Leu 


Thr 


Gly 


Val 
770 


Tyr 


Gly 


Phe 


Trp 


Lys 
775 


Tyr 


Val 


Ser 


Asn 


Leu 
780 


Glu 


Arg 


Arg 


Glu 


Thr 


Arg 


Arg 


Tyr 


Leu 


Glu 


Met 


Leu Tyr Ala 


Leu 


Lys 


Tyr 


Arg 


Thr 


Met 


785 








790 










795 










800 


Ala 


Ser 


Thr 


Val 


Pro 


Leu 


Ala 


Val 


Glu Gly Glu 


Pro 


Ser 


Ser 


Lys 





805 810 815 



<210> 171 
<211> 581 
<212> PRT 

<213> Festuca arundinacea 
<400> 171 

Met Ala Gin Ala Trp Ala Phe Phe Leu Leu Ala Leu Phe Ser Phe Ser 

15 10 15 

Ser Tyr Val Ser Arg He Phe Leu Cys Ser Arg Asn Gly Glu Gly Ser 

20 25 30 

Phe Leu Cys Ala Arg Ala Pro Glu Val Pro Ser He Ala Ser Asp Arg 
35 40 45 
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Tyr 


Arg 


Thr 


Ala 


Tyr 


His 


Phe 


Gin 


Pro 


His 


Lys 


Asn 


Trp 


Met 


Asn 


Asp 




50 










55 










60 










Pro 


Asn 


Gly 


Pro 


Met 


Tyr 


Tyr 


Asn 


Gly 


lie 


Tyr 


His 


Leu 


Phe 


Phe 


Gin 


65 










70 










75 










80 


His 


Asn 


Pro 


Asn 


Gly 


Pro 


Gin 


Trp 


Gly Asp 


He 


Val 


Trp 


Gly 


His 


Ser 










85 










90 










95 




Val 


Ser 


Thr 


Asp 


Leu 


Val 


Asn 


Trp 


He 


He 


Leu 


Glu 


Pro 


Ala 


He 


Glu 








100 










105 










110 






Pro 


Asp 


Thr 


Pro 


Gly 


Asp 


He 


Lys 


Gly Cys 


Trp 


Ser 


Gly 


Ser 


Ala 


Thr 






115 










120 










125 








Val 


lie 


Ser 


Gly 


Ser 


Gin 


Pro 


Val 


He 


Met 


Tyr 


Thr 


Gly 


Gly 


Asp 


Val 




130 










135 










140 










Glu 


Asn 


His 


Gin 


Val 


Gin 


Asn 


He 


Ala 


Leu 


Pro 


Lys 


Asn 


Arg 


Ser 


Asp 


145 










150 










155 










160 


Pro 


Tyr 


Leu 


He 


Glu 


Trp 


Thr 


Lys 


Ala 


Cys 


Asn 


Asn 


Pro 


Val 


Leu 


Gin 










165 










170 










175 




Pro 


Val 


Gly 


Pro 


Gly 


Met 


Asn 


Pro 


Gly Glu 


Phe 


Arg 


Asp 


Pro 


Thr 


Thr 








180 










185 










190 






Gly Trp 


He 


Gly 


Pro 


Asp 


Gly 


Leu 


Trp 


Arg 


He 


Ser 


He 


Gly 


Ala 


Glu 






195 










200 










205 








Val 


Asn 


Gly 


Tyr 


Ser 


Ala 


Ala 


Leu 


Leu 


Tyr 


Lys 


Ser 


Glu 


Asp 


Phe 


Leu 




210 










215 










220 










Asn 


Trp 


Ser 


Arg 


Val 


Asp 


His 


Pro 


Leu 


Tyr 


Ser 


Ser 


Ser 


Ala 


Ser 


Thr 


225 










230 










235 










240 


Met 


Trp 


Glu 


Cys 


Leu 


Asp 


Phe 


Phe 


Ala 


Val 


Leu 


Pro 


Gly 


Ser 


Asn 


Gly 










245 










250 










255 




Gly 


Leu 


Asp 


Leu 


Ser 


Ala 


Ala 


He 


Pro 


Lys 


Gly 


Ala 


Lys 


His 


Val 


Leu 








260 










265 










270 






Lys 


Val 


Ser 


Val 


Asp 


Gin 


Cys 


Asp 


Lys 


Tyr 


Met 


He 


Gly 


Val 


Tyr 


Asp 






275 










280 










285 








Leu 


Glu 


His 


Asp 


Ala 


Phe 


Val 


Pro 


Asp 


Thr 


He 


Leu 


Asp 


Asp 


Arg 


Trp 




290 










295 










300 










Leu 


Leu 


Pro 


Arg 


He 


Asp 


Tyr 


Gly 


Asn 


Tyr 


Tyr 


Ala 


Ser 


Lys 


Ser 


Phe 


305 










310 










315 










320 


Phe 


Asp 


Ser 


Lys 


Asn 


Arg 


Arg 


Arg 


He 


He 


Trp 


Gly 


Trp 


Thr 


Asn 


Glu 










325 










330 










335 




Ser 


Asp 


Ser 


Ser 


Ser 


Asp 


Asp 


Val 


Ala 


Lys 


Gly 


Trp 


Ala 


Gly 


He 


Tyr 








340 










345 










350 






Ala 


He 


Pro 


Arg 


Thr 


He 


Trp 


Leu 


Asp Arg 


Asp 


Gly 


Lys 


Gin 


Leu 


Leu 






355 










360 










365 








Gin 


Trp 


Pro 


Val 


Glu 


Glu 


He 


Glu 


Ser 


Leu 


Arg 


Arg 


Asn 


Glu 


He 


Asn 




370 










375 










380 










Tyr 


Gin 


Gly 


Leu 


Asp 


Leu 


Glu 


Lys 


Gly Asp 


Leu 


Tyr 


Glu 


He 


Lys 


Gly 


385 










390 










395 










400 


Val 


Asp 


Thr 


Leu 


Gin 


Ala 


Asp 


Val 


Glu 


He 


Asp 


Phe 


Glu 


Leu 


Thr 


Ser 










405 










410 










415 




lie 


Asp 


Asp 


Ala 


Asp 


Ser 


Phe 


Asp 


Pro 


Ser 


Trp 


Leu 


Leu 


Asp 


Pro 


Glu 








420 










425 










430 






Lys 


His 


Cys 


Arg 


Glu 


Ala 


Gly 


Ala 


Ser 


Val 


His 


Gly 


Gly 


He 


Gly 


Pro 






435 










440 










445 








Phe 


Gly 


Leu 


Val 


He 


Leu 


Ala 


Thr 


Gly Asp 


Met 


Glu 


Glu 


His 


Thr 


Val 




450 










455 










460 










Val 


His 


Phe 


Arg 


Val 


Tyr 


Lys 


Ser 


Gin 


Lys 


Glu 


Tyr 


Met 


He 


Leu 


Met 


465 










470 










475 










480 


Cys 


Ser 


Asp 


He 


Arg 


Arg 


Ser 


Ser 


Leu 


Arg 


Gin 


Gly 


Leu 


Tyr 


Ala 


Pro 










485 










490 










495 




Ala 


Tyr 


Gly 


Gly 


Phe 


Phe 


Glu 


Phe 


Asp 


Leu 


Glu 


Lys 


Glu 


Arg 


Lys 


He 








500 










505 










510 






Ser 


Leu 


Arg 


Thr 


Leu 


He 


Asp 


Arg 


Ser 


Ala 


Val 


Glu 


Ser 


Phe 


Gly 


Gly 






515 










520 










525 








Gly 


Gly 


Arg 


Val 


Cys 


He 


He 


Ala 


Arg 


Val 


Tyr 


Pro 


Val 


Ala 


He 


Val 




530 










535 










540 










Asp 


Asp 


Gly 


Ser 


Ala 


His 


Met 


Tyr 


Ala 


Phe 


Asn 


Asn 


Gly 


Ser 


Thr 


Thr 


545 










550 










555 










560 
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Val Arg Val Pro Gin lie Arg Ala Trp Ser Met Met Thr Ala Gin Val 

5 65 57 0 57 5 

Asn Leu Lys Lys Gly 
580 

<210> 172 
<211> 562 
<212> PRT 

<213> Lolium perenne 



<400> 172 



Met Asn 


Gly 


He 


Glu 


His 


Pro 


Gly Asn 


Gly 


Arg 


Thr 


Ala 


Tyr 


His 


Phe 


1 






5 










10 










15 




Gin Pro 


Ala 


Lys 


His 


Trp 


Gin 


Asn 


Asp 


Pro 


Asn 


Gly 


Pro 


Met 


Tyr 


His 






20 










25 










30 






Asn Gly 


Leu 


Tyr 


His 


Phe 


Phe 


Tyr 


Gin 


Tyr 


Asn 


Pro 


His 


Gly 


Pro 


Thr 




35 










40 










45 








Trp Asp 


Thr 


Gly 


Lys 


Leu 


Ser Trp Gly 


His 


Ser 


Val 


Ser 


Gly 


Asp 


Leu 


50 










55 










60 










Val Asn 


Trp 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Leu Asp 


Pro 


Thr 


Ala 


Pro 


Phe 


65 








70 










75 










80 


Asp Ala 


Asn 


Gly 


Cys 


Trp 


Ser 


Gly 


Ser 


Ala 


Thr 


He 


Leu 


Pro 


Gly 


Gly 








85 










90 










95 




Arg Pro 


Ala 


lie 


Leu 


Tyr 


Thr 


Gly 


He 


Asp 


Ala 


Asp 


Lys 


Val 


Gin 


Val 






100 










105 










110 






Gin Asn 


Val 


Ala 


Phe 


Ala 


Lys 


Asp 


Pro 


Ser 


Asp 


Pro 


Leu 


Leu 


Arg 


Glu 




115 










120 










125 








Trp Glu 


Lys 


Pro 


Ser 


Cys 


Asn 


Pro 


Val 


He 


Pro 


Tyr 


Pro 


Ala 


Asp 


Val 


130 










135 










140 










Thr Gly 


Asn 


Asn 


Phe 


Arg 


Asp 


Pro 


Thr 


Glu 


Ala 


Trp 


Arg 


Gly 


Arg Asp 


145 








150 










155 










160 


Gly Leu 


Trp 


Arg 


Val 


Gly 


He 


Val 


Ala 


Glu 


Val 


Lys 


Gly Val 


Gly 


Ser 








165 










170 










175 




Leu Leu 


Val 


Tyr 


Arg 


Ser 


Ala 


Asp 


Phe 


Leu Arg 


Trp 


Gin Arg 


Asn 


Ala 






180 










185 










190 






Ala Pro 


Leu 


His 


Ala 


Ser 


Ser 


Arg Asp 


Val 


Pro 


Val 


Leu 


Glu 


Cys 


Pro 




195 










200 










205 








Asp Leu 


Phe 


Pro 


Val 


Ala 


Ala 


Ala 


Ala 


Gin 


Gly Ala 


Thr 


Glu 


Gly 


Leu 


210 










215 










220 










Glu Thr 


Ser 


Ala 


Pro 


Ser 


Gly 


Ala 


Gly 


Val 


Arg 


His 


Val 


Leu 


Lys 


Leu 


225 








230 










235 










240 


Thr Asp 


Phe 


Ala 


Lys 


Glu 


Asp 


His 


Tyr 


Met 


Val 


Gly 


Phe 


Tyr 


Asp 


Asp 








245 










250 










255 




Val Ala 


Asp 


Thr 


Phe 


Val 


Pro 


Ala 


Glu 


Pro 


Glu 


Arg 


Gly 


Asp 


Asp 


Pro 






260 










265 










270 






Asp Asn 


Trp 


Arg 


Arg 


Leu 


Asp 


His 


Gly 


His 


Leu 


Tyr 


Ala 


Ser 


Lys 


Ser 




275 










280 










285 








Phe Tyr 


Asp 


Ala 


Arg 


Asn 


Lys 


Arg 


Arg 


He 


Leu 


Trp 


Ala 


Trp 


Val 


Asp 


290 










295 










300 










Glu Thr 


Asp 


Gly 


Gly 


Gly Val 


Ala 


Arg 


Gly 
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265 270 



His 


Arg 


He 


Thr 


He 


Ala 


Pro 


Phe 










285 








Ala 


Lys 


Ser 


Asp 


Arg 


Val 


Gly 


Ala 








300 










Val 


Leu 


Ser 


Gly 


Ala 


Ala 


Pro 


Met 






315 










320 


Met 


Ala 


Lys 


He 


Pro 


Asn 


Ala 


Val 




330 










335 




Glu 


Ala 


Gly 


Pro 


Val 


Leu 


Ala 


Met 


345 










350 






Phe 


Lys 


Val 


Lys 


Ser 


Gly 


Ser 


Cys 










365 








Leu 


Lys 


Val 


Val 


Asp 


Pro 


Asp 


Thr 








380 










Pro 


Gly 


Glu 


He 


Cys 


Val 


Arg 


Gly 






395 










400 


Asn 


Asp 


Pro 


Glu 


Ser 


Thr 


Lys 


Asn 




410 










415 




His 


Thr 


Gly 


Asp 


He 


Gly 


Leu 


Val 


425 










430 






Val 


Asp 


Arg 


Leu 


Lys 


Glu 


He 


He 










445 








Pro 


Ala 


Glu 


Leu 


Glu 


Ala 


Leu 


Leu 








460 










Ala 


Ala 


Val 


Val 


Gly 


Val 


Lys 


Asp 






475 










480 


Ala 


Phe 


He 


Lys 


Arg 


He 


Glu 


Gly 




490 










4 yo 




Lys 


Gin 


Phe 


Val 


Ser 


Lys 


Glu 


Val 


505 










510 






Val 


Tyr 


Phe 


Thr 


Asp 


Ser 


He 


Pro 










525 








Arg 


Lys 


Asp 


Leu 


Arg 


Ala 


Arg 


Leu 








540 










Ala 


Ala 


Pro 


Arg 


Ser 












555 












Ala 


Leu 


Leu 


Gly 


Leu 


Phe 


Ala 


Ala 




10 










15 




Lys 


Leu 


Ala 


Gly 


Lys 


Arg 


Phe 


Arg 


25 










30 






Pro 


He 


Val 


Gly 


Asn 


Trp 


Leu 


Gin 










45 








Asn 


Leu 


Met 


Gly 


He 


Ala 


Lys 


Arg 








60 










Met 


Gly 


He 


Arg 


Asn 


Leu 


Val 


Val 






75 










80 


Glu 


Val 


Leu 


His 


Thr 


Gin 


Gly 


Val 




90 










95 




Val 


Val 


Phe 


Asp 


He 


Phe 


Thr 


Gly 


105 










110 






Val 


Tyr 


Gly 


Asp 


His 


Trp 


Arg 


Lys 










125 








Phe 


Phe 


Thr 


Asn 


Lys 


Val 


Val 


Ala 








140 










Glu 


Ala 


Arg 


Leu 


Val 


Val 


Glu 


Asp 






155 










160 


Thr 


Ala 


Gly 


Thr 


Val 


He 


Arg 


Arg 




170 










175 
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Arg 


Leu 


Gin 


Leu 


Met 


Met 


Tyr 


Asn 


Asp 


Met 


Phe 


Arg 


He 


Met 


Phe 


Asp 






180 










185 










190 






Arg 


Arg 


Phe 


Glu 


Ser 


Val 


Asp 


Asp 


Pro 


Leu 


Phe 


Asn 


Lys 


Leu 


Lys 


Ala 


195 










200 










205 








Met 


Asn 


Ala 


Glu Arg 


Ser 


He 


Leu 


Ser 


Gin 


Ser 


Phe 


Asp 


Tyr 


Asn 


Tyr 




210 










215 










220 










Gly Asp 


Phe 


He 


Pro 


He 


Leu 


Arg 


Pro 


Phe 


Leu 


Arg 


Lys 


Tyr 


Leu 


Asn 


225 










230 










235 










240 


Arg 


Cvs 


Thr 


Asn 


Leu 


Lys 


Thr 


Lys 


Arg 


Met 


Lys 


Leu 


Phe 


Glu 


Asp 


His 








245 










250 










255 




Phe 


Val 


Ala 


Asp 
260 


Arg 


Lys 


Lys 


Ala 


Leu 
265 


Glu 


Gin 


Asn 


Gly 


Glu 
270 


He 


Arg 


Cys 


Ala 


Met 


Asp 


His 


He 


Leu 


Glu 


Ala 


Glu 


Arg 


Lys 


Gly 


Glu 


He 


Asn 




275 










280 










285 








His 


Asp 
290 


Asn 


Val 


Leu 


Tyr 


He 
295 


Val 


Glu 


Asn 


He 


Asn 
300 


Val 


Ala 


Ala 


He 


Glu 


Thr 


Thr 


Leu 


Trp 


Ser 


He 


Glu Trp Gly 


He 


Ala 


Glu 


Leu 


Val 


Asn 


305 










310 










315 










320 


His 


Pro 


Asp 


Val 


Gin 


Ser 


Lys 


Leu 


Arg Asp 


Glu 


Met 


Thr 


Ala 


Val 


Leu 








325 










330 










335 




Gly 


Ala 


Asp 


Val 


Ala 


Val 


Thr 


Glu 


Pro 


Asp 


Leu 


Glu Arg 


Leu 


Pro 


Tyr 




340 










345 










350 






Leu 


Gin 


Ser 
355 


Val 


Val 


Lys 


Glu 


Thr 
360 


Leu 


Arg 


Leu 


Arg 


Met 
365 


Ala 


He 


Pro 


Leu 


Leu 
370 


Val 


Pro 


His 


Met 


Asn 
375 


Leu 


Ser 


Asp 


Ala 


Lys 
380 


Leu 


Ala 


Gly 


Tyr 


Asp 


He 


Pro 


Ala 


Glu 


Ser 


Lys 


He 


Leu 


Val 


Asn 


Ala 


Trp 


Phe 


Leu 


Ala 


385 










390 










395 










400 


Asn Asp 


Pro 


Lys 


Arg 


Trp 


Val 


Arg 


Ala 


Asp 


Glu 


Phe 


Arg 


Pro 


Glu Arg 










405 










410 










415 




Phe 


Leu 


Glu 


Glu 


Glu 


Lys 


Ala 


Val 


Glu 


Ala 


His 


Gly Asn Asp 


Phe 


Arg 








420 










425 










430 






Phe 


Val 


Pro 


Phe 


Gly Val 


Gly Arg Arg 


Ser 


Cys 


Pro 


Gly 


He 


Val 


Leu 






435 










440 










445 








Ala 


Leu 


Pro 


He 


He 


Gly 


He 


Thr 


Leu 


Gly Arg 


Leu 


Val 


Gin 


Asn 


Phe 




450 










455 










460 










Gin 


Leu 


Leu 


Pro 


Pro 


Pro 


Gly Gin Asp 


Lys 


He 


Asp 


Thr 


Thr 


Glu 


Lys 


4 65 










470 










475 










480 


Pro 


Gly 


Gin 


Phe 


Ser 


Asn 


Gin 


He 


Leu 


Lys 


His 


Ala 


Thr 


Val 


Val 


Cys 








485 










490 










495 




Lys 


Pro 


Leu 


Glu 


Ala 

























500 

<210> 180 
<211> 361 
<212> PRT 

<213> Lolium perenne 



<400> 180 



Met 


Gly 


Ser 


Val 


Asp 


Ala 


Ser 


Glu 


Lys 


Thr 


He 


Thr Gly Trp Ala Ala 


1 








5 










10 




15 


Arg 


Asp 


Ala 


Thr 


Gly 


His 


Leu 


Ser 


Pro 


Tyr 


Thr 


Tyr Asn Leu Arg Arg 






20 










25 






30 


Thr 


Gly 


Ala 


Glu 


Asp 


Val 


Val 


Leu 


Lys 


Val 


Leu 


Tyr Cys Gly He Cys 






35 










40 








45 


His 


Thr 


Asp 


Leu 


His 


Gin 


-Thr 


Lys 


Asn 


His 


Leu 


Gly Ala Ser Lys Tyr 




50 










55 










60 


Pro 


Met 


Val 


Pro 


Gly 


His 


Glu 


Val 


Val 


Gly Glu Val Val Glu Val Gly 


65 










70 










75 


80 


Pro 


Glu 


Val 


Ser 


Lys 


Tyr 


Ser 


Val 


Gly 


Asp 


Val 


Val Gly Val Gly Val 










85 










90 




95 


He 


Val 


Gly 


Cys 


Cys 


Arg 


Asp 


Cys 


Arg 


Pro 


Cys 


Lys Ala Asn Val Glu 








100 










105 






110 


Gin 




Cys 


Asn 


Lys 


Lys 


He 


Trp 


Ser 


Tyr 


Asn 


Asp Val Tyr Thr Asp 






115 










120 








125 


Gly 


Lys 


Pro 


Thr 


Gin 


Gly Gly 


Phe 


Ala 


Ser 


Ser 


Met Val Val Asp Gin 
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130 135 



Lys 


Phe 


Val 


Val 


Lys 


lie 


Pro 


Ala 


145 










150 






Pro 


Leu 


Leu 


Cys 


Ala 
165 


Gly 


Val 


Thr 


Gly 


Leu 


Met 


Thr 
180 


Pro 


Gly 


Leu 


Arg 


Val 


Gly 


His 
195 


Met 


Gly 


Val 


Lys 


Val 
200 


Thr 


Val 
210 


lie 


Ser 


Ser 


Ser 


Asp 

215 


Lys 


Leu 


Gly 


Ala 


Asp 


Ala 


Tyr 


Leu 


Val 


225 










230 






Ala 


Ala 


Met 


Asp 


Ser 
245 


Leu 


Asp 


Tyr 


His 


Pro 


Leu 


Glu 
260 


Pro 


Tyr 


Leu 


Ala 


Val 


Leu 


Met 


Gly Val 


He 


Gly 


Glu 






275 










280 


Val 


Met 


Leu 


Gly Arg 


Lys 


Thr 


He 




290 










295 




Glu 


Glu 


Thr 


Glu 


Glu 


Val 


Leu Arg 


305 










310 






Ser 


Gin 


lie 


Glu 


Val 
325 


Val 


Lys 


Met 


Arg 


Leu 


Glu 


Arg 
340 


Asn 


Asp 


Val 


Arg 


Gly 


Ser 


Asn 
355 


lie 


Asp 


Asp 


Thr 


Ala 
360 



<210> 181 
<211> 363 
<212> PRT 

<213> Lolium perenne 
<400> 181 



Met 


Thr 


Val 


Val 


Glu 


Val 


Leu 


Ala 


1 








5 








Val 


Ala 


Arg 


Pro 


Ala 


Gly 


Asn 


Gly 








20 










Ala 


Gly 


Tyr 


He 


Ala 


Ser 


Trp 


Leu 






35 










40 


Tyr 


Thr 


Val 


Lys 


Gly 


Thr 


Val 


Arg 




50 










55 




His 


Leu 


Arg 


Ala 


Leu 


Asp 


Gly Ala 


65 










70 






Ala 


Asp 


Leu 


Leu 


Asp 


Tyr 


Asp 


Ala 










85 








His 


Gly 


Val 


Phe 


His 


Thr 


Ala 


Ser 








100 










Met 


Val 


Glu 


Pro 


Ala 


Val 


Arg 


Gly 






115 










120 


Ala 


Glu 


Ala 


Gly 


Thr 


Val 


Arg 


Arg 




130 










135 




Ala 


Val 


Thr 


Met 


Asp 


Pro 


Asn 


Arg 


145 










150 






Ser 


Cys 


Trp 


Ser 


Asp 


Leu 


Asp 


Phe 










165 








Cys 


Tyr 


Gly 


Lys 


Ala 


Val 


Ala 


Glu 








180 










Gin 


Arg 


Gly 


Val 


Asp 


Leu 


Val 


Val 






195 










200 


Pro 


Leu 


Leu 


Gin 


Pro 


Thr 


Val 


Asn 




210 










215 




Tyr 


Leu 


Asp 


Gly 


Ser 


Ala 


Ser 


Lys 


225 










230 







140 



Gly 


Leu 


Ala 


Pro 


Glu 


Gin 


Ala 


Ala 






155 










160 


Val 


Tyr 


Ser 


Pro 


Leu 


Lys 


His 


Phe 




17 0 










175 




Gly 


Gly 


He 


Leu 


Gly Leu Gly 


Gly 


185 










190 






Ala 


Lys 


Ser 


Met 


Gly 


His 


His 


Val 










205 








Lys 


Arg 


Ala 


Glu 


Ala 


Met 


Asp 


Asp 








220 










Ser 


Ser 


Asp 


Glu 


Ala 


Gin 


Met 


Ala 






235 










240 


He 


He 


Asp 


Thr 


Val 


Pro 


Val 


Lys 




250 










255 




Leu 


Leu 


Lys 


Met 


Asp 


Gly Lys 


Leu 


265 










270 






Pro 


Leu 


Ser 


Phe 


Val 


Ser 


Pro 


Met 










285 








Thr 


Gly 


Ser 


Phe 


lie 


Gly 


Ser 


He 








300 










Phe 


Cys 


Val 


Asp 


Lys 


Gly Leu 


Thr 






315 










320 


Asp 


Tyr 


Leu 


Asn 


Gin 


Ala 


Leu 


Glu 




330 










335 




Tyr 


Arg 


Phe 


Val 


Val 


Asp 


Val 


Ala 



345 350 
Ala 



Ala 


Gly Asp 


Ala 


Ala 


Ala 


Ala 


Ala 




10 










15 




Gin 


Thr 


Val 


Cys 


Val 


Thr 


Gly 


Ala 


25 










30 






Val 


Lys 


Leu 


Leu 


Leu 
45 


Glu 


Lys 


Gly 


Asn 


Pro 


Asp 


Asp 
60 


Pro 


Lys 


Asn 


Ala 


Ala 


Asp 


Arg 
75 


Leu 


Val 


Leu 


Cys 


Lys 
80 


He 


Arg 


Arg 


Ala 


He Asp Gly 


Cys 




90 










95 




Pro 


Val 


Thr 


Asp 


Asp 


Pro 


Glu 


Gin 


105 










110 






Thr 


Gin 


Tyr 


Val 


He 
125 


Asp 


Ala 


Ala 


Met 


Val 


Leu 


Thr 
140 


Ser 


Ser 


He 


Gly 


Gly 


Pro 


Asp 
155 


Val 


Val 


Val 


Asp 


Glu 
160 


Cys 


Lys 
170 


Lys 


Thr 


Arg 


Asn 


Trp 
175 


Tyr 


Gin 


Ala 


Ala 


Ser 


Glu 


Leu 


Ala 


Arg 


185 










190 






Val 


Asn 


Pro 


Val 


Leu 

205 


Val 


He 


Gly 


Ala 


Ser 


He 


Gly 
220 


His 


He 


Leu 


Lys 


Phe 


Ala 


Asn 
235 


Ala 


Val 


Gin 


Ala 


Tyr 
240 
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Val Asp Val Arg Asp Val Ala 
245 

Ala Ala Ala Ser Gly Arg His 
260 

Glu Asp Val Val Arg He Leu 

275 

Pro Thr Arg Cys Ser Asp Glu 
290 295 
Met Ser Asn Gin Lys Leu Gin 
305 310 
Ser Gin Ser Leu Tyr Glu Thr 
325 

Leu Pro Val Leu Ser Glu Gin 
340 

Ala Glu Leu Gin Ala Gly Val 
355 

<210> 182 

<211> 360 

<212> PRT 

<213> Festuca arundinacea 



<400> 182 



Met 


Gly 


Ser 


Thr 


Ala 


Ala 


Asp 


1 








5 






Cys 


Met 


Phe 


Ala 


Leu 


Gin 


Leu 








20 








Leu 


Lys 


Asn 


Ala 


He 


Glu 


Leu 






35 










Gly 


Gly 


Lys 


Ser 


Leu 


Thr 


Pro 




50 










55 


Ala 


Ala 


Asn 


Pro 


Glu 


Ala 


Pro 


65 










70 




Leu 


Ala 


Ser 


Tyr 


Asn 


Val 


Val 










85 






Gly 


Arg 


Leu 


Ser 


Arg 


Ser 


Tyr 








100 








Thr 


Pro 


Asn 


Glu 


Asp 


Gly 


Val 






115 










Gin 


Asp 


Lys 


Val 


Leu 


Met 


Glu 




130 










135 


Leu 


Asp 


Gly 


Gly 


He 


Pro 


Phe 


145 










150 




Glu 


Tyr 


His 


Gly 


Thr 


Asp 


Pro 










165 






Met 


Lys 


Asn 


His 


Ser 


He 


He 








180 








His 


Gly 


Phe 


Gin 


Gly 


Leu 


Gly 






195 










Gly 


Ala 


Thr 


Val 


Ala 


Ala 


He 




210 










215 


Val 


Asn 


Phe 


Asp 


Leu 


Pro 


His 


225 










230 




Gly 


Val 


Thr 


His 


Val 


Gly 


Gly 










245 






Asp 


Ala 


He 


Leu 


Met 


Lys 


Trp 








260 








Cys 


Ala 


Thr 


Leu 


Leu 


Lys 


Asn 






275 










Lys 


Val 


Val 


Leu 


Val 


Glu 


Cys 




290 










295 


Pro 


Ser 


Ser 


Gin 


Gly 


Val 


Phe 


305 










310 




Asn 


Pro 


Gly 


Gly 


Arg 


Glu 


Arg 










325 







Asp 


Ala 


His 


Leu 


Arg 


Val 


Phe 


Glu 


Cys 






250 










255 




Leu 


Cys 


Ala 


Glu 


Arg 


Val 


Leu 


His 


Arg 




265 










270 






Ala 


Lys 


Leu 


Phe 


Pro 


Glu 


Tyr 


Pro 


Val 


280 










285 








Ala 


Asn 


Pro 


Arg 


Lys 


Gin 


Pro 


Tyr 


Lys 










300 










Asp 


Leu 


Gly 


Leu 


Glu 


Phe 


Arg 


Pro 


Val 








315 










320 


Val 


Lys 


Ser 


Leu 


Gin 


Glu 


Lys 


Gly 


His 






330 










335 




Ala 


Glu 


Ala 


Asp 


Lys 


Glu 


Thr 


Leu 


Ala 




345 










350 






Thr 


He 


Arg 


Ala 












360 


















Met 


Ala 


Ala 


Ser 


Ala 


Asp 


Glu 


Glu 


Ala 






10 










15 




Ala 


Ser 


Ser 


Ser 


He 


Leu 


Pro 


Met 


Thr 




25 










30 






Gly 


Leu 


Leu 


Glu 


He 


Leu 


Val 


Ala 


Ala 


40 










45 








Thr 


Glu 


Val 


Ala 


Ala 


Lys 


Leu 


Pro 


Ser 










60 










Asp 


Met 


Val 


Asp 


Arg 


Met 


Leu 


Arg 


Leu 








75 










80 


Thr 


Cys 


Leu 


Val 


Glu 


Glu 


Gly 


Lys 


Asp 






90 










95 




Gly 


Ala 


Ala 


Pro 


Val 


Cys 


Lys 


Phe 


Leu 




105 










110 






Ser 


Met 


Ala 


Ala 


Leu 


Ala 


Leu 


Met 


Asn 


120 










125 








Ser 


Trp 


Tyr 


Tyr 


Leu 


Lys 


Asp 


Ala 


Val 










140 










Asn 


Lys 


Ala 


Tyr 


Gly 


Met 


Ser 


Ala 


Phe 








155 










160 


Arg 


Phe 


Asn 


Arg 


Val 


Phe 


Asn 


Glu 


Gly 






170 










175 




He 


Thr 


Lys 


Lys 


Leu 


Leu 


Glu 


Leu 


Tyr 




185 










190 






Thr 


Leu 


Val 


Asp 


Val 


Gly 


Gly 


Gly 


Val 


200 










205 








Ala 


Ala 


His 


Tyr 


Pro 


Ala 


He 


Lys 


Gly 










220 










Val 


He 


Ser 


Glu 


Ala 


Pro 


Gin 


Phe 


Pro 








235 










240 


Asp 


Met 


Phe 


Lys 


Glu 


Val 


Pro 


Ser 


Gly 






250 










255 




He 


Leu 


His 


Asp 


Trp 


Ser 


Asp 


Gin 


His 




265 










270 






Cys 


Tyr 


Asp 


Ala 


Leu 


Pro 


Ala 


His 


Gly 


280 










285 








He 


Leu 


Pro 


Val 


Asn 


Pro 


Glu 


Ala 


Lys 










300 










His 


Val 


Asp 


Met 


He 


Met 


Leu 


Ala 


His 






315 










320 


Tyr 


Glu 


Arg 


Glu 


Phe 


Glu 


Ala 


Leu 


Ala 






330 










335 
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Arg Gly Ala Gly Phe Thr Gly Val Lys Ser Thr Tyr lie Tyr Ala Asn 

340 345 350 

Ala Trp Ala lie Glu Phe Thr Lys 
355 360 

<210> 183 
<211> 543 
<212> PRT 

<213> Lolium perenne 



<400> 183 



Met 


Val 


Gly 


Phe 


Ala 


Lys 


He 


Ala 


Met 


Glu 


Trp 


He 


Gin 


Asp 


Pro 


Leu 


1 








5 










10 










15 




Ser 


Trp 


Leu 


Phe 


He 


Ala 


Ser 


Val 


Val 


Phe 


Val 


Val 


Leu 


Gin 


Arg 


Arg 








20 










25 










30 






Arg 


Arg 


Gly 


Asn 


Val 


Ala 


Pro 


Phe 


Pro 


Pro 


Gly 


Pro 


Lys 


Pro 


Leu 


Pro 






35 










40 










45 








lie 


Val 


Gly 


Asn 


Met 


Ser 


Met 


Met 


Asp 


Gin 


Leu 


Thr 


His 


Arg 


Gly 


Leu 




50 










55 










60 










Ala 


Ala 


Leu 


Ala 


Lys 


Glu 


Tyr 


Gly 


Gly 


Leu 


Leu 


His 


He 


Arg 


Leu 


Gly 


65 










70 










75 










80 


Lys 


Leu 


His 


Thr 


Phe 


Ala 


Val 


Ser 


Thr 


Pro 


Glu 


Tyr 


Ala 


Arg 


Glu 


Val 








85 










90 










95 




Leu 


Gin 


Val 


Gin 


Asp 


Gly 


Ala 


Phe 


Ser 


Asn 


Arg 


Pro 


Ala 


Thr 


He 


Ala 








100 










105 










110 






He 


Ala 


Tyr 


Leu 


Thr 


Tyr 


Asp 


Arg 


Ala 


Asp 


Met 


Ala 


Phe 


Ala 


His 


Tyr 






115 










120 










125 








Gly 


Pro 


Phe 


Trp 


Arg 


Gin 


Met 


Arg 


Lys 


Leu 


Cys 


Val 


Met 


Lys 


Leu 


Phe 




130 










135 










140 










Ser 


Arg 


Arg 


Arg 


Pro 


Glu 


Thr 


Trp 


Leu 


Ala 


Val 


Arg 


Asp 


Glu 


Ser 


Ala 


145 










150 










155 










160 


Ala 


Leu 


Val 


Arg 


Ala 


Val 


Ala 


Arg 


Arg 


Thr 


Gly 


Glu 


Ser 


Val 


Asp 


Leu 










165 










170 










175 




Gly 


Glu 


Leu 


lie 


Phe 


Lys 


Leu 


Thr 


Lys 


Asn 


Val 


He 


Phe 


Arg 


Ala 


Ala 








180 










185 










190 






Phe 


Gly 


Ala 


Gly 


Ala 


Val 


Ala 


Ala 


Asp 


Ala 


Glu 


Glu 


Gly 


Asp 


Gly 


Ala 






195 










200 










205 








Gly 


Lys 


Gin 


Asp 


Glu 


Phe 


He 


Ala 


He 
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Lys Ser lie Glu 
370 

Asp Val Ser Arg 
385 

Pro lie Gly Val 

Gly Lys Leu Met 
420 

Asn Asn Gly Leu 
435 

Asp Tyr Gly Phe 
450 

Glu Leu Gin Phe 
465 

Glu Gin His Asn 

Lys Thr Ala Glu 
500 

Met Val Ala Leu 
515 

Val Lys Asn Ala 
530 

Leu Ser Thr Asn 
545 

Lys Asp Leu Leu 

Asp Asp Pro Cys 
580 

Val Leu Val Glu 
595 

Gin Thr Ser Val 
610 

Ala Val Leu Pro 
625 

Gly Thr Ala Ala 

Leu Tyr Arg Phe 
660 

Glu Lys Thr Arg 
675 

Met Asn Gin Gly 
690 

Trp Asn Gly Glu 
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Arg 


Glu 


lie 


Asn 
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Lys 


Ala 
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Ser 


Met 
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Asn 


405 
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Gin 
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Asn 


Leu 
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Lys 


Gly Ala 


Glu 
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Gin 


Asp 


Val 
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He 
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Ala 


He 
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Val 


Lys 


Asn 
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Leu 
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Ser 


Ala 
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Ala 


Leu 


Ala 
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Phe 
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Glu 


Val 


Glu 
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Gin 


Asn Arg 
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Val 
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Glu 


Ser 


Pro 


Gly 


Glu 
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He 


Asp 
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Leu 
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He 
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Ser Val Asn Asp 
380 

His Gly Gly Asn 
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Thr Arg Leu Ala 
410 

Ser Glu Leu Val 
425 

Ser Gly Gly Arg 

He Ala Met Ala 
460 

Val Thr Asn His 
475 

Ser Leu Gly Leu 
490 

Leu Lys Leu Met 
505 

Asp Leu Arg His 

Val Lys Thr Val 
540 

Leu His Asn Ala 
555 

Arg Glu Ala Val 
570 

Pro Leu Met Gin 
585 

Asn Gly Glu Ala 

Ala Thr Phe Glu 
620 

Ser Ala Arg Cys 
635 

lie Ser Glu Cys 
650 

Leu Gly Thr Glu 
665 

Glu Val Asp Lys 

Ala Leu Leu Glu 
700 

Cys 



Asn Pro Leu He 

Phe Gin Gly Thr 
400 

He Ala Ala He 
415 

Asn Asp Phe Tyr 
430 

Asn Pro Ser Leu 
445 

Ser Tyr Cys Ser 

Val Gin Ser Ala 
480 

He Ser Ser Arg 
495 

Ser Ser Thr Phe 
510 

He Glu Glu Asn 
525 

Ala Arg Lys Thr 

Arg Phe Cys Glu 
560 

Phe Ala Tyr Ala 
575 

Lys Met Arg Ala 
5 90 

Glu Gin Asp Val 
605 

Gin Glu Leu Arg 

Ser Val Glu Asn 
640 

Arg Ser Tyr Pro 
655 

Tyr Leu Thr Gly 
670 

Val Phe Val Ala 
685 

Cys Leu Lys Glu 
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Leu 
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Thr 
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115 
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Asp 
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Leu 


Ala 


Val 
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Ala 


Arg 
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Ser 


Val 


Val 


Arg 


Leu Gly 


Gly 
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Ser 


Trp 


Ala 


Val 
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Leu 
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Arg 
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Ala 


Thr 


Thr 


Ala 


Ser 
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Ser 
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Ser 


Ser 
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Pro 
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Asn 


Ser 
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Leu 
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Thr 
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Met 
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Phe 
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Leu 
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Ser 
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Asp 
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Asn 
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Val 
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Arg 
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Met 
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Gly 


Cys 
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Val 
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Arg 
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Val 


Phe 


Thr 


Ser 


Ser 


Ala 


Gly 


Thr 




130 










135 










140 










Val 


Asn 


He 


Glu 


Glu 


Arg 


Pro 


Arg 


Pro 


Ala 


Tyr 


Asp 


Gin 


Asp 


Asn 


Trp 


145 










150 










155 










160 


Ser 


Asp 


He 


Asp 


Phe 


Cys 


Arg 


Arg 


Val 


Lys 


Met 


Thr 


Gly 


Gin 


Met 


Tyr 










165 










170 










175 




Phe 


Val 


Ser 


Lys 


Ser 


Leu 


Ala 


Glu 


Lys 


Ala 


Ala 


Met 


Asp 


Tyr 


Ala 


Lys 








180 










185 










190 






Glu 


Asn 


Gly 


Val 


Asp 


Phe 


He 


Ser 


He 


He 


Pro 


Thr 


Leu 


Val 


Val 


Gly 






195 










200 










205 








Pro 


Phe 


Leu 


Ser 


Ala 


Gly 


Met 


Pro 


Pro 


Ser 


Leu 


Val 


Thr 


Ala 


Leu 


Ala 




210 










215 










220 










Leu 


He 


Thr 


Gly 


Asn 


Glu 


Ala 


His 


Tyr 


Ser 


He 


Leu 


Lys 


Gin 


Val 


Gin 


225 










230 










235 










240 


Leu 


Val 


His 


Leu 


Asp 


Asp 


Leu 


Cys 


Asp 


Ser 


Met 


Thr 


Tyr 


Leu 


Phe 


Glu 










245 










250 










255 




His 


Pro 


Asp 


Ala 


Asn 


Gly 


Arg 


Tyr 


He 


Cys 


Ser 


Ser 


His 


Asp 


Thr 


Thr 








260 










265 










270 






He 


His 


Gly 


He 


Ala 


Arg 


Met 


Leu 


Lys 


Glu Arg 


Phe 


Pro 


Glu 


Tyr Asp 






275 










280 










285 








He 


Pro 


Gin 


Lys 


Phe 


Pro 


Gly 


Val 


Asp Asp Asp 


Leu 


Gin 


Pro 


He 


His 




290 










295 










300 










Phe 


Phe 


Phe 


Lys 


Lys 


Leu 


Leu 


Asp His 


Gly 


Phe 


Arg 


Phe Arg 


Tyr 


Thr 


305 










310 










315 










320 


Ala 


Glu 


Asp 


Met 


Phe 


Asp 


Ala 


Ala 


Val 


Trp 


Thr 


Cys 


Arg 


Glu 


Lys 


Gly 
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Leu He Pro 

Gly Lys Leu 
355 

Glu Thr 
370 

<210> 188 
<211> 329 
<212> PRT 
<213> Lolium perenne 



<400> 188 



Met 


Ala 


Thr 


Glu 


Ala 


Lys 


Gly 


Glu 


Thr 


Val 


Leu 


Val 


Thr 


Gly Ala 


Ser 


1 








5 










10 










15 




Gly 


Phe 


He 


Gly 


Ser 


Trp 


Leu 


Val 


Arg 


Leu 


Leu 


Leu 


Ala 


Arg 


Gly Tyr 








20 










25 










30 






Ser 


Val 


His 


Ala 


Ala 


Val 


Leu 


Asn 


Pro 


Asp 


Asp 


Lys 


Ala 


Glu 


Thr 


Asp 






35 










40 










45 








His 


Leu 


Leu 


Ala 


Leu 


Ala 


Ala 


Ala 


Ala 


Gly Asp 


Glu 


Gly 


Arg 


He 


Arg 




50 










55 










60 










Phe 


Phe 


Arg 


Cys 


Asp 


Leu 


Leu 


Asp 


Gly Ala 


Ala 


Met 


Leu 


Ala 


Ala 


Val 


65 










70 










75 










80 


Arg 


Gly 


Cys 


Ser 


Gly 


Val 


Phe 


His 


Leu 


Ala 


Ser 


Pro 


Cys 


Thr 


Val 


Asp 










85 










90 










95 




Leu 


Val 


Leu 


Asp 


Pro 


Gin 


Lys 


Glu 


Leu 


Val 


Val 


Pro 


Ala 


Val 


Glu 


Gly 








100 










105 










110 






Thr 


Leu 


Asn 


Val 


Leu 


Arg 


Ala 


Ala 


Lys 


Glu 


Ala 


Gly 


Gly 


Val 


Arg 


Arg 






115 










120 










125 








Val 


Val 


Val 


Thr 


Ser 


Ser 


Val 


Ser 


Ala 


Leu 


Val 


Pro 


Cys 


Pro 


Gly 


Trp 




130 










135 










140 










Pro 


Ala 


Gly 


Glu 


Val 


Leu Asp 


Glu Arg 


Cys 


Trp 


Thr 


Asp 


He 


Asp 


Tyr 


145 










150 










155 










160 


Cys 


Asp 


Lys 


Asn 


Gly 


Val 


Trp 


Tyr 


Pro 


Ala 


Ser 


Lys 


Ala 


Leu 


Ala 


Glu 










165 










170 










175 




Lys 


Ala 


Ala 


Trp 


Lys 


Phe 


Ala 


Glu 


Glu 


Asn 


Gly 


Leu 


Asp 


Val 


Val 


Thr 






180 










185 










190 






Val 


Asn 


Pro 


Gly Thr 


Val 


Leu 


Gly Glu Met 


He 


Pro 


Pro 


Arg 


Leu 


Asn 






195 










200 










205 








Ala 


Ser 


Met 


Ala 


Met 


Phe 


Leu 


Arg 


Leu 


Leu 


Glu 


Gly 


Cys 


Lys 


Glu 


Glu 




210 










215 










220 










Tyr 


Ala 


Asp 


Phe 


Phe 


He 


Gly 


Pro 


Val 


His 


Val 


Glu Asp 


Val 


Ala 


Leu 


225 










230 










235 










240 


Ala 


His 


lie 


Leu 


Leu 


Tyr 


Glu 


Asn 


Pro 


Ser 


Ala 


Ser Gly Arg His 


Leu 










245 










250 










255 




Cys 


Val 


Glu 


Pro 


He 


Cys 


His 


Trp 


Ser 


Val 


Phe 


Ala 


Ala 


Lys 


Val 


Ala 






260 










265 










270 






Glu 


Leu 


Tyr 


Pro 


Asp 


Tyr 


Lys 


Val 


Pro 


Lys 


Phe 


Pro 


Glu 


Asp 


Thr 


Gin 






275 










280 










285 








Pro 


Gly 


Leu 


Val 


Arg 


Ala 


Glu 


Ala 


Val 


Pro 


Lys 


Lys 


Leu 


Met 


Ala 


Leu 




290 










295 










300 










Gly 


Leu 


Gin 


Phe 


Thr 


Pro 


Leu 


Glu 


Lys 


He 


He 


Arg 


Asp 


Ala 


Val 


Glu 


305 










310 










315 










320 


Ser 


Leu 


Lys 


Ser Arg 


Gly 


Cys 


He 


Ala 

















325 



<210> 189 
<211> 330 
<212> PRT 

<213> Lolium perenne 
<400> 189 

Met Val Ser Ser Thr Lys Gly Lys Val Cys Val Thr Gly Ala Ser Gly 

15 10 15 

Phe Val Ala Ser Trp Leu He Lys Lys Leu Leu Glu Ser Gly Tyr His 



325 330 335 

Leu Gly Ala Glu Gly Ala Gly Gly Pro Ala Ser Ala Ala 
340 345 350 

Gly Ala Val Leu Val Gly Glu Gly Gin Ala He Gly Ala 
360 365 
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20 25 30 



Val 


lie 


Gly 


Thr 


Val 


Arg 


Asp 


Pro 


Gly Asn 


Arg Arg 


Lys 


Val 


Gly 


His 






35 










40 










45 








Leu 


Trp 


Lys 


Leu 


Pro 


Gly Ala Asn Glu Arg 


Leu 


Gin 


Leu 


Val 


Arg 


Ala 




50 










55 










60 










Asp 


Leu 


Leu 


Glu 


Glu 


Giy 


Ser 


Phe 


Asp 


Asp 


Ala 


Val 


Arg 


Ala 


Cys 


Glu 


65 










70 










75 










80 


Gly 


Val 


Phe 


His 


He 


Ala 


Ser 


Pro 


Val 


Leu 


Gly 


Lys 


Ser 


Asp 


Ser 


Asn 








85 










90 










95 




Cys 


Lys 


Glu 


Ala 


Thr 


Leu 


Gly 


Pro 


Ala 


He 


Asn 


Gly 


Thr 


Leu 


Asn 


Val 




100 










105 










110 






Leu 


Arg 


Ser 
115 


Cys 


Lys 


Lys 


Ser 


Pro 
120 


Phe 


Leu 


Lys 


Arg 


Val 
125 


Val 


Leu 


Thr 


Ser 


Ser 
130 


Ser 


Ser 


Ala 


Val 


Arg 
135 


He 


Arg 


Asp 


Glu 


Thr 
140 


Gin 


Gin 


Pro 


Glu 


Leu 


Leu 


Trp 


Asp 


Glu 


Thr 


Thr 


Trp 


Ser 


Ser 


Val 


Pro 


Leu 


Cys 


Glu 


Lys 


145 










150 










155 










160 


Leu 


Gin 


Leu 


Trp 


Tyr 
165 


Ala 


Leu 


Ala 


Lys 


Val 
170 


Phe 


Ala 


Glu 


Lys 


Ala 
175 


Ala 


Leu 


Asp 


Phe 


Ala 


Lys 


Glu 


Asn 


Asn 


He Asp 


Leu 


Val 


Thr 


Val 


Leu 


Pro 






180 










185 










190 






Ser 


Phe 


Val 
195 


lie 


Gly 


Pro 


Ser 


Leu 
200 


Ser 


His 


Glu 


Leu 


Cys 
205 


Thr 


Thr 


Ala 


Ser 


Asp 


lie 


Leu 


Gly Leu 


Leu Gin Gly Asp 


Thr 


Asp 


Arg 


Phe 


Thr 


Leu 




210 










215 










220 










Tyr 


Gly 


Arg 


Met 


Gly Tyr 


Val 


His 


He 


Asp 


Asp 


Val 


Ala 


Arg 


Ser 


His 


225 










230 










235 










240 


lie 


Leu 


Val 


Tyr 


Glu 


Thr 


Pro 


Glu 


Ala 


Thr 


Gly Arg 


Tyr 


Leu 


Cys 


Ser 








245 










250 










255 




Ser 


Val 


Val 


Leu 


Asp 


Asn 


Asn 


Glu 


Leu 


Val 


Gly Leu 


Leu 


Ala 


Lys 


Gin 








260 








265 










270 






Phe 


Pro 


Val 


Phe 


Pro 


He 


Pro Arg Arg 


Leu 


Lys 


Asn 


Pro 


Tyr 


Gly Lys 






275 










280 










285 








Gin 


Ala 


Tyr 


Gin 


Leu Asp 


Thr 


Ser 


Lys 


Leu 


Gin 


Gly 


Leu Gly Leu Lys 




290 










295 










300 










Phe 


Lys 


Gly 


Val 


Gin 


Glu 


Met 


Phe 


Asn 


Asp 


Cys 


Val 


Glu 


Ser 


Leu 


Lys 


305 








310 










315 










320 


Asp 


Gin 


Gly 


His 


Leu 


Leu 


Glu 


Cys 


Pro 


Leu 















325 330 



<210> 190 
<211> 326 
<212> PRT 

<213> Lolium perenne 



<400> 190 



Met 


Ala 


Pro 


Ala 


Thr 


Pro 


Lys 


Asp 


Ser 


Ser 


Ser 


Ser 


Ala 


Leu 


Pro 


Gly 


1 








5 










10 










15 




Leu 


Leu 


Leu 


Leu 
20 


Leu 


Ala 


Ala 


Ala 


Thr 
25 


Ser 


Val 


Ala 


Val 


Ala 
30 


Asn 


Ala 


Gin 


Leu 


Ser 
35 


Glu 


Asn 


Tyr 


Tyr 


Gly 
40 


Ser 


Ser 


Cys 


Pro 


Thr 
45 


Ala 


Leu 


Leu 


Thr 


He 


Arg 


Thr 


Val 


Val 


Thr 


Thr 


Ala 


Val 


Leu 


Leu 


Asp 


His 


Arg 


Met 




50 








55 










60 










Gly 


Ala 


Ser 


Leu 


Leu 


Arg 


Leu 


His 


Phe 


His 


Asp 


Cys 


Phe 


Val 


Gin Gly 


65 










70 










75 










80 


Cys 


Asp 


Ala 


Ser 


Val 


Leu 


Leu 


Asp 


Asp 


Thr 


Ala 


Gly 


Phe 


Thr 


Gly Glu 








85 










90 










95 




Lys 


Gly 


Ala 


Gly 


Pro 


Asn 


Ala 


Gly 


Ser 


Leu 


Arg 


Gly 


Leu 


Glu 


Val 


He 






100 










105 










110 






Asp 


Lys 


He 
115 


Lys 


Met 


Leu 


Leu 


Glu 
120 


Phe 


Met 


Cys 


Pro 


Arg 
125 


Thr 


Val 


Ser 


Cys- 


Ala 


Asp 


He 


Leu 


Ala 


Val 


Ala 


Ala 


Arg 


Asp 


Ser 


Val 


Val 


Arg 


Leu 


130 










135 










140 










Gly 


Gly 


Pro 


Ser 


Trp 


Ala 


Val 


Gin 


Leu 


Gly Arg Arg Asp Ala 


Thr 


Thr 



145 150 155 160 
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Ala 


Ser 


Ala 


Ser 


Leu 
165 


Ala 


Ser 


Ser 


Leu 


Asn 


Asp 


Leu 
180 


Leu 


Thr 


Ala 


Phe 


Asp 


Met 


Val 


Ala 


Leu 


Ser 


Gly Ala 






195 










200 


Gin 


Asn 
210 


Tyr 


Arg 


Asn 


Arg 


lie 
215 


Tyr 


Phe 


Ala 


Ala 


Ser 


Leu 


Arg 


Gly 


Gly 


225 










230 






Asn 


Leu 


Ala 


Pro 


Leu 
245 


Asp 


Ala 


Ser 


Tyr 


Phe 


Ser 


Gly 
260 


Leu 


Leu 


Ser 


Arg 


Ala 


Leu 


Tyr 
275 


Asp 


Gly 


Gly 


Ser 


Thr 

280 


Ser 


Asn 
290 


Asn 


Asp 


Gin 


Phe 


Gly 
295 


Ser 


Leu 


Ser 


Asn 


lie 


Gly 


Leu 


Leu 


Thr 


305 










310 






Asn 


Cys 


Arg 


Ala 


Val 
325 


Asn 







<210> 191 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 191 

catatggata agctcaatgg ttctgc 

<210> 192 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 192 

cggtagagat ccagtctaga g 

<210> 193 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 193 

tacatatgct gcacgagaag ttctacag 

<210> 194 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



Asp Leu Pro Gly Pro Asn Ser Asn 

170 175 
Ser Lys Lys Gly Leu Ser Thr Thr 
185 190 
His Thr He Gly Arg Ala Gin Cys 
205 

Thr Asp Thr Asp He Asp Gly Ala 
220 

Cys Pro Gin Ala Gly Gly Asp Gly 
235 240 
Ser Pro Asn Thr Phe Asp Asn Gly 

250 255 
Gin Gly Leu Leu His Ser Asp Gin 
265 270 
Asp Asp Leu Val Arg Thr Tyr Ala 
285 

Asp Phe Ala Ala Ala Met Val Lys 
300 

Gly Ser Ser Gly Glu lie Arg Val 
315 320 



<220> 

<223> Made in the lab 
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<400> 194 

ccacggctaa ctaatggttc a 21 

<210> 195 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 195 

tacatatgaa aggttctggg ctgtccgtc 2 9 

<210> 196 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 196 

ctagttcacc ttggagcagt tg 22 

<210> 197 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 

<400> 197 

gcagacggcg gtctactt 18 

<210> 198 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 198 

aaatgcaagt gacccaacgt tac 23 

<210> 199 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 199 

tcatgacgat tccaagaacg 20 

<210> 200 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Made in the lab 
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<400> 200 

gttgaccgtg actcgtcgt 19 

<210> 201 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Made in the lab 
<400> 201 

actgaattct cggtcccagc ctccatt 27 

<210> 202 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 202 

gtagcggccg cgcgaaaact cgtcggaga 2 9 

<210> 203 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Made in the lab 
<400> 203 

gctgaattcc tccgatggct ctctgac 27 

<210> 204 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 204 

atgcggccgc aagtccaatc ggccacac 28 

<210> 205 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 205 

tatgaattcg gcgccgacgc cggca _ 25 

<210> 206 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
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<400> 206 

atgcggccgc gcaacatgct agcacaa 27 

<210> 207 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 207 

aaacagaagt agcggcggc 19 

<210> 208 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 208 

ggtcgtagaa ggacttgg I 8 

<210> 209 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 209 

cgccttcatc ttcaagac 18 

<210> 210 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 210 

agccctggcg taaatgg I 7 

<210> 211 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 211 

gacgcaagga gagatccaga 2 0 

<210> 212 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
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<400> 212 

agacgaggtg ggtgatcttg 20 

<210> 213 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 213 

tccatcctct tcacccactc 20 

<210> 214 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 214 

ggcagcggtt tctttattca 20 

<210> 215 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 215 

ggccatgttt cttcgcttac 20 

<210> 216 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 216 

ctacgacgga agggtgacat 20 

<210> 217 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Made in the lab 
<400> 217 

gtggacatgg accagaaggt 20 

<210> 218 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Made in the lab 
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<400> 218 

cggtacatct cggtgaaggt 20 



